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THE HIGHLAND AND A6BICULTHEAL 
SOCIETY OF SCOTLAND 


EXPERIMENTS WITH GLUTEN EEED." 

By Jaues EUindbick, B.Sc., F.I.C., Consulting Chemist to the Society. 

The experiments described in this paper were intended to test 
the value of “ gluten feed,” a by-product obtained in the manu- 
facture of glucose-sugar from the starch of make, in comparison 
with such foods as are commonly used for stock in the North- 
east of Scotland. A large supply of the “ buffalo gluten feed ” 
was obtained through the kindness of Mr A. W, Maconachie, 
MJ*., who received it direct from the manufacturers, and who, 
in view of the fact that this and similar by-products from maize 
are being introduced from America to the European markets, 
wished its value fully tested in comparison with concentrated 
foods which are more familiar to farmers in this country. 
Numerous experiments have been made with similar maize by- 
products in America, and they are said to have yielded very 
satisfactory results. 

A numW of experiments were arranged with the help of 
farmers in the North-eastern di^ict. of Scotland. Thb ex- 
periments were mainly upon commercial fattening cattle, as the 
fattening of cattle is the most important agricultural industry 
in this district, but some experiments were also carried out upon 
dairy cows, upon breeding cattle, and upon pigs. 

VOL. XVII. A 
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EXPERIMENTS WITH “GLUTEN FEED.’ 


Fattening Experiments with Cattle. Farm of 
Yonderton, Crudbn, Aberdeen. 

The principal experiment of the series was a fattening ex- 
periment on cattle, carried out at the farm of Yonderton, belong* 
ing to John Bruce, Esq, of Yonderton, to whom I am much 
indebted for his assistance, and for the care and trouble he took 
in personally looking after the experiment, and ensuring ac- 
curacy in details. Mr Bruce was ably seconded by his grieve, 
Mr A. Simpson, who took the greatest interest in the experi- 
ment, and to whom my acknowledgments are also due. 

For the purposes of the experiment Mr Bruce provided 30 
cattle. Of these 24 were two-year-old stirks, and 6 were heifers 
rising two-year-old. The cattle were all bought in shortly before 
the experiment began, and were of mixed breeding. They were 
all of a good type of commercial feeding cattle, and were nearly 
all of local breeding. The cattle were all housed in the same 
byre for the experiment, under conditions almost exactly 
equal 

Before the experiment proper began, the cattle were divided 
into three lots of 10 each — 8 stirks and 2 heifers being placed 
in each lot. The division into lots was made by the grieve, 
who, from his knowledge of the beasts, and how they had been 
doing during the few weeks since they were bought in, tried to 
divide them so as to make the lots as equal as possible in weight, 
and in every other respect. A new Pooley weighbridge was 
obtained for the experiment, but as it had not arrived when the 
cattle were divided out for the preliminary period of feeding, 
the division was made by the grieve without its aid. The ex- 
cellence of his judgment was shown when the first weighing 
was made, and the gross weights of the three lots were found to 
be almost exactly equal. His knowledge and experience of 
cattle were very valuable in other respects. He selected all the 
cattle for the experiment, and while there were of course differ- 
ences in quality and thriftiness between them, there was not one 
really stiff ill-feeding beast among them. In making an experi- 
ment of this kind, it is quite as important that the different lots 
of cattle should be equal as to quality and readiness to feed and 
lay on flesh, as that they should be equal in weight. 


Preliminary Feeding, 

On December 29 the preliminary period of feeding began. 
This period was necessary in order to accustom the cattle to the 
foods with which they were to be fed during the experiment, 
and to accustom them to their surroundings, and also to enable 
us to judge whether the animals were likely to take their food 
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well, and be otherwise suitable for the purposes of the ex- 
periment. 

All the animals received for their rough fodder turnips and 
oat - straw, which] form the traditional basal ration for feed- 
ing cattle in this district. During the preliminary feeding 
yellow turnips were used, but after the experiment proper 
began, on January 10, swedes only were used. 


Plan of Experiment, 

It was agreed that one of the lots of cattle was to be fed 
during the experiment just as the} would have been fed in the 
ordinary course had there been no experiment. This Lot, No. 
III., formed the comparison lot with which the other Lots, I. 
and II., which received gluten feed, were to be compared. 
The concentrated foods which Mr Bruce intended to use in the 
ordinary course of feeding were the “ special feeding - cake,” 
made by the Aberdeen Lime Company, and bruised home-grown 
oats. These were accordingly fed to Lot III., mixed together in 
equal parts. Lot 1. received as concentrated food only gluten 
feed, while Lot II. received as concentrated food half the 
quantity of gluten feed fed to Lot I., and half the quantity of 
the mixture of equal parts of special feeding-cake and bruised 
oats fed to Lot 111. 

During the preliminary feeding period the feeding was as 
follows : — 


Lot I. Buffalo gluten Iced, 3 lb. per beast per day, v :th turnips and 
straw. 

Lot II. Buffalo gluten feed, lb., mixture of equal parts of special 
feeding-cake and bruised oats, 1^ lb., with turnips and 
straw. 

Lot III. Mixture of equal parts of s])ecial feeding-cake and bruised oats, 
3 lb., with turnips and straw. 


The time-table of feeding all through the experiment was as 
follows : — 


6 A.M. 

10 A.M. 
3.30 P.M. 
8 P.M. 


turnips. 

turnips. 

turnips. 

concentrated foods. 


Straw was always kept before the beasts. It was supplied at 
every feeding-time. 

The Foods Used , , 


The turnips were not weighed, but were given by measure. 
The quantity fed in every case was what was customarily fed in 
the ordinary feeding of the farm. The quantity held by the 
measure used was weighed, and averaged 31 lb. in weight. 
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Each beast, therefore, in all three lots, received on the average 
31 lb. of turnips three times a-day, or 93 lb. a-day, This was 
continued right through the experiment. It wa8 not found 
possible to keep any accurate record of the amount of straw 
eaten. The cattleman was, however, asked to note, so far as he 
could, whether the three lots differed at all in the quantities of 
straw eaten. So far as he could judge there was no difference 
between them. 

The gluten feed for Lots I. and II. was weighed out, mixed 
with chaff and moistened with water, and allowed to soak for 
about twenty-four hours before being fed. At first a few of the 
animals did not take this unfamiliar food readily, but so soon as 
they became accustomed to it they all took it greedily, and all 
through the experiment; even at the end, when Lot I. were 
receiving G lb. per beast per day, the feeding-troughs were 
licked out quite clean before morning. 

The gluten feed was sampled and analysed before it was 
sent out to the farm. The samples were taken from the bulk 
which was used in all the experiments i -^corded in this report. 
Of the other foods a sufficient supply was laid in to last for the 
experiment, and samples representing the bulk were taken for 
analysis. 

The swedes were all of one variety, and were all grown in the 
same field. The oat-straw was all from the same bulk, and was 
considered to be of good quality. 

The analyses of all the samples are given in Table I. 

TABLE 1 

Composition ok Foods used in Yonderton Experiment. 


1 

Uutlulo ^luleu 
feed 

Special 

feeding 

cake 

Rruised 

Swodibb 

1 

flat- 

1 

— 

— ~ 

oats 

turnips 

Htiaw 

1 

No 1 

Pel cent 

No 2 

Pci cent 

Pci leiit 

Per cent 

Pti cent 

Per cent 

Moisture .... 

9 -Of) 

9-77 

12 61 

16-32 

88-OG 

11 28 

Oil 

2 74 

2\s;j 

S-Od 

6^60 


2-00 

*Nitro^ei)ous substances 

26 ;.6 

26-13 

24 44 

950 

1-197 

2-87 

1 (albunmiouls, &c ) 





1 fSoluble ( arboliy<liiitof= 

52 01 

r>i 93 

39 80 

49-63 

9-095 

i 40-42 

(starch, sugar, mucilage, 
&c ) 







Crude fibre 

T-Sf) 

6 7r> 

8-11 

15-73 

0-925 

39-43 

! tAsh . . . . 

2 06 

2-59 

6 10 

2-22 

0•72^1 

4-00 


100 00 

100-00 

100 00 

100 00 

100-00 

100-00 

^Containing albuimnoids . 
f 11 sugar 

X n siliceous mattei 

0 

0-36 

1 39 

1 

0 46 

0-750 

6 938 
0-074 

0-67 
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As the above analyses show, the gluten feed was a little richer 
in albuminoids than the feeding-cake used, but was much poorer 
in oil. In this district feeders attach a very high value to oil 
in cakes and other concentrated feeding-stuffs used for fatten- 
ing. The oil is valued much more highly, generally speaking, 
than the same quanity of albuminoids in the food. 

The special feeding-cake was a fair representative of a class of 
cakes very widely used. These cakes are made from a mixture 
of oil-seeds and cereal by-products, flavoured and made appetis- 
ing by suitable materials, such as treacle, fenugreek, &c. 

The oais were high in fibre and low in albuminoids. At the 
same time they were rich in oil. This was characteristic of 
much of the oats grown in the cold, damp, sunless season of 
1902. 

The analysis shows the Swedish turnips to have been of good 
quality, with a better than average percentage of dry matter. 
The percentage of sugar is also good. 

The oat-straw is not shown by the analysis to have been of 
very high quality. The albuminoids are low, and the ratio of 
crude fibre to soluble carbohydrates is high. Straw was a very 
heavy crop in this district in 1902 ; but, like the oats them- 
selves, it appears to have been poor in nitrogen. Practical men, 
judging by appearance, considered this straw to be of good 
quality, but analysis does not confirm this view. 

First Period. 

On January 10 the first weighing of the cattle look place, and 
on the same day the quantity of concentrated food fed to eacli 
beast was increased to 4 lb. So that, from this date, each 
animal received per day in Lot I., gluten feed, 4 lb. ; in Lot II., 
gluten feed, 2 lb., and mixture of cake and corn, 2 lb. ; and in 
Lot III., mixture of cake and corn, 4 lb. This feeding was con- 
tinued till February 10, when the second weighing took place. 
In Table II. (p, 6) the weights at these two weighings and the 
gains in weight made during the month are given. Each animal 
had his number clipped distinctly in the hair on his rump, so 
that there was no possibility of them becoming mixed during 
weighing. Each lot was taken separately from the byre, and 
driven into a pen, from which they were passed one by one 
over the weighbridge. 

During the first month of the experiment all the animals in 
the lots took their food well, and continued in good health. Not 
one of them was ever noticed to go off its food, even for a day, 
or to go out of condition in any way. Before the end of the 
month practical men, judging by the eye, were able to tell that 
Lot I. was making the most rapid progress. 
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Second Period. 

On February 10 the concentrated food of each lot was raised 
to 5 lb. per head per day. It continued at this figure till 
March 10, when the third weighing took place. 

In Table III. (p. 8) the weights at the third weighing, and the 
increases between the second and third weighings, are given. 

It will be noticed that, though the supply of concentrated 
food was increased to 5 lb. during the second month of the 
experiment, the animals did not make such rapid progress as 
during the first month. They all continued in good health, 
however, and none of them lost appetite at all. All the food 
given was eaten up, and the troughs well licked out. By the 
end of this month some of the animals were getting quite fat, 
and were nearly ready to go to the butcher. 

Lot I. continued to maintain its lead, not merely in increase 
of weight as shown on the weighbridge, but in appearance The 
animals in this lot were considered by practical men to have 
particularly good skins, and to be in every respect the most 
thriving lot. 

Third Period, 

After the third weighing, March 10, the allowance of con- 
centrated food was again increased. It was now raised to 6 lb. 
per beast per day in each lot. At this figure it remained till 
the final weighing took place on April 10. 

Table IV. (p. 9) gives the weights at the final ’v^eighing, and 
the increases between the third and final weighings. 

By the end of this period a considerable number of the 
animals, especially in Lot I., were fully fat. This explains why 
there is such a great decrease in the average gains in weight 
made during this period, as compared with the second period. 
One animal, No. 16, Lot IL, decreased instead of increasing. 
He went out of condition a little a few days before the final 
weighing, and did not take his food well for two days. He did 
not appear to be in any way seriously ill, but merely to have 
lost his appetite. He was one of the animals which was already 
fully fat. After being out of condition for two days he re- 
covered his appetite, and began to increase again, as shown 
when his weight was taken on April 17, before he was sent to 
be slaughtered. Had this beast made the average increase. 
Lot IL would have been ahead of Lot I. during this period. 
With the exception of No. 16, all the toimals kept in good 
health during the third period, and ate up all their food with 
good appetite. Lot I. continued to have the best appearance. 

In order that the weights recorded at the four weighings 
should be as strictly as possible comparable, the cattle were 
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Result of Third Period of Feeding. 
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weighed on each occasion at the same time of day — namely^ 
between 1.30 and 3.30 p.m. This secured^ so far as it could 
done, that their stomachs were at each weighing in a similar 
condition in regard to the food that they contained. 

In every lot of animals, even when they are of quite similar 
breeding and uniform in their early treatment, there will be 
individual differences in tendency to fatten. Still more will 
there be individual differences in the case of a large number of 
animals such as we have in this experiment, which are not at 
all uniform in breed, but which were bought in from various 
sources. These differences are shown in the preceding tables. 

The tables show also, what again we might expect, as it is 
always found in such cases, that the increase laid on by any 
individual animal in the different periods is subject to great 
apparent variation, though the animal has remained in good 
health and condition, and has maintained his appetite all the 
time. These differences in increase from month to month are 
more apparent than real, and are easily explained if we remem- 
ber the great weight of the daily excret ps of cattle. In order 
to get the true increase in weight of the animal from month to 
month we would need to weigh it without its digestive and 
eAcretionary apparatus. By taking a considerable number of 
cattle in each lot, as has been done in this case, this and other 
disturbing factors arising from the individual differences and 
peculiarities of the animals will, to a considerable extent, be 
eliminated in the average. 


The whole Experimental Feeding. 

The whole three periods of experimental feeding amounted to 
90 days. Table V. (p. 11) gives the weights of the cattle at 
the beginning and at the end of the whole period, together with 
the totals and averages. 

The average gain per head per day for the whole 30 animals 
was just over 2 lb. This is a good average increase for so large 
a number of animals over a period of three months, especially 
when it is borne in mind that these were not specially bred 
cattle, but ordinary commercial stores bought in the auction 
marts. The advantage, however, is distinctly in favour of 
Lot I., which is over j lb. per head per day ahead of Lot II., 
and nearly J lb. ahead of Lot III. Or putting it in another 
way, the 10 cattle in Lot I. made 237 lb. more increase in 90 
days than the 10 cattle in Lot IL, and 413 lb. more increase in 
the same time than the 10 cattle of Lot III. Lot I. therefore 
made 13 per cent more increase than Lot II. and nearly 26 per 
cent more increase than Lot III. 

As has been already pointed out, it is impossible to get 
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absolutely accurate and reliable results from an experiment of 
this kind. This is owing to the fact that it is impossible to 
obtain and keep a set of animals absolutely unifoiin and' com- 
parable with one another in every respect The results are 
always liable to vitiation owing to unforeseen and unforeseeable 
differences between the animals, individual differences which 
cause some to fatten more rapidly than others, even when the 
food and all the other conditions appear to be quite uniform. 
Something has been done to eliminate these disturbing factors, 
as already described, by taking the average of a considerable 
number of animals. If, however, we assume that, in spite of all 
the precautions taken, Lot III. were on the average worse feeders 
than Lot I., the experiment still supplies very strong evidence 
that Buffalo Gluten Feed is superior as a fattening food for 
cattle to such a mixture of cake and corn as was used for Lot 
III., for the margin of difference between these lots is so great 
that it is very improbable that it could have arisen merely from 
unequal division of the cattle into lots. This presumption is 
rendered much stronger by the fact tha Lot IL, which received 
half gluten feed and half cake and corn, comes almost exactly 
half-way between Lots 1. and 111. in rapidity of fattening. If, 
now, we compare together the chemical compositions of the two 
feeds placed in contrast in this experiment some marked points 
of contrast will be noticed. 

The chemical compositions averaged about as follows : — 





Gluton Feed. 

Mixture of 
Cake and Oats. 




Pei cent. 

Per cent. 

Moisture 



9-4 

14 5 

Oil . 



2-8 

7.8 

Albuminoids . 



20*4 

17-0 

Soluble carbohydrates 



52 0 

44*7 

Fibre . 



7-1 

11*9 

Ash , 



. 2-3 

42 


Value of Albuminoids and Oil. 

The two most valuable constituents of a feeding-stuff are oil 
and albuminoids. The mixture of cake and oats has the ad- 
vantage in one of these, oil, while the gluten feed has the 
advantage in the other, albuminoids. The constituents next in 
value are the carbohydrates. In these also the gluten feed has 
the advantage. The relative values of oil and carbohydrates are 
about as to 1. It is more difficult to determine the compara- 
tive value of albuminoids, but there is reason for assuming 
that they have a value about equal to that of oil. Assuming 
that this is so, the comparative values of foods, which are 
otherwise of good quality and suitable for feeding purposes, are 
approximately obtained by multiplying the oil and albuminoids 
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each by and adding the sum of these to the carbohydrates. 
The result is called the number of “ food units ** contained in 
the feeding^lstuff in question. If we treat the gluten feed and 
mixture of cake and oats in this way, we find that the gluten 
feed contains 125 food units, while the mixture contains 106*7 
food units. It is thus seen that the gluten feed contains a 
considerably larger number of food units than the mixture. 
Probably this supplies one of the reasons for its superior action. 
It would be unwise, however, to insist much on this method of 
comparison. There are a great many other factors which enter 
into the problem, and render it most misleading to compare 
together different foods merely by the number of food units 
they contain. For instance, digestibility is left out of account 
altogether, though it is a factor of prime importance. In this 
case we have, unfortunately, no reliable data on which to com- 
pare the digestibilities of the two feeds. 

As already remarked, a very high value is placed by the 
feeders of the north upon oil in concentrated feeding-stuffs. A 
certain proportion of oil is supposed to be almost necessary to 
finish animals properly. Oil is often valued by practical men 
per cent for per cent much more highly than any other in- 
gredient in a cake or other feeding-stuff. The very high value 
thus placed upon oil is not justified from theoretical considera- 
tions, or as the result of experiment. In this experiment the 
lot which received least oil not only did best, but in the 
judgment of practical men looked most “oily.” When re- 
ceiving the average amount of concentrated food 5 lb. per head 
per day, Lot I. received only 0*14 lb., or about one-seventh of a 
pound of oil per head per day, in their concentrated food. At 
the same time. Lot III. received 0*4 lb., or two-fifths of a pound 
of oil per head per day. In addition to this, each lot received a 
small quantity of oil, practically equal in the two cases, from 
the turnips and straw. The glossy oily appearance of the skin 
does not depend on the amount of oil in the food. It can be 
brought about artificially by adding a small quantity of certain 
drugs to the food. But, apart from such artificial production, 
a glossy skin shows that the animal is in good condition and 
health, and that its food is agreeing well with it. Neither the 
fat deposited in the body, nor the oiliness of the skin, depends, 
as is often supposed, on the supply of oil in the food. 


The Bloclc Test, 

It was originally intended that this experiment should be 
completed by subjecting all the animals to the block test. 
However rapidly animals may fatten, and however well they 
may look and handle outwardly, if they are wastefully fat when 
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killed, or are otherwise not of good quality and satisfactory to 
the butcher as carcasses of beef, the outside api^arance will 
prove a misleading indication of the real value of the foods on 
which they have been finished. One of the objections suggested 
by practical men when it was found that Lot I. was doing 
best, was that gluten feed was one of the foods that merely 
put an " outside polish on the beast, which, when it was 
killed, would not yield so good a carcass as a beast fed on 
cake and corn. 

In order to test whether there was any ground for the 
opinion that the cattle fed on gluten feed would not kill well, 
it was proposed to have all the cattle killed in the same 
slaughter-house, and the different lots compared together in the 
carcass. On April 17, or one week after the final weighing of 
the whole of the three lots, the first draft, consisting of the three 
ripest beasts in each lot, was sent in to the slaughter-house of Mr 
Ross, Aberdeen, who very kindly gave every facility for com- 
pleting the experiment in this manner, and also gave us his 
personal aid in judging the carcasses. Mr Ross has great 
experience as a butcher and consigner of beef to the London 
market, and his help was therefore of great value to the 
experiment. The nine animals were weighed before they left 
Yonderton, and the cooled weights of the dressed beef from 
each animal, as well as the weights of tallow and suet yielded 
by the three from each lot, were taken at the slaughter-house. 
These weights, together with the increase in live- weight made by 
the animals in the seven days, April 10 to April 17, and the per- 
centage of the live-weights scaled by the cooled sides of beef, are 
given in Table VI. (p. 15). The feeding during the week from 
April 10 to April 17 was the same for each lot as during the 
third period of the experiment. 

Unfortunately these beasts were killed just at a time of great 
depression in the dead-meat market, and it was found impos- 
sible without serious loss to have the other animals killed and 
marketed as was originally intended. 

The comparison of the different lots after death must there- 
fore depend on the nine animals, whose weight is recorded in 
Table VI. Though this is not so complete and satisfactory a 
test as if the whole of the cattle had been compared after death, 
it is, at any rate, sufficient to show that there was no ground 
for the supposition that Lot I. would not show as well after 
slaughter as the others. In the proportion borne by the dressed 
beef to the live-weight, the three lots are practically equal; 
each killed about 55'4 per cent of the live-weight. It is to be 
remembered that the live-weights are not fast^ live-weights, 
but live- weights taken at the farm with the animals full of food. 
JFasted weights would have been considerably lower. 
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TABLE Vr. 

Result of the Block Test. 







Dead-weights. 





Live- 

Increase 







Lot. 

weight on 

since 

Cooled 

Peicentage 

Tdllovi 

Hiiet 


April 17 

April 10. 

dressed 

of 









sides 

live-weight. 




Lot 1. 

cwt 

qr lb 

cwt. qr lb. 

cwt. qr lb. 


ewi; 

qr lb 

11. 

No. 6. 

12 

0 12 

0 

1 0 

6 

3 22 

.57 2) 




7. 

12 

2 0 

0 

0 18 

6 

3 22 

f)5-4 1 

1 

2 25 

14 

u 9. 

11 

2 19 

0 

1 12 

6 

1 0 

53 6 ) 




I'otal 

36 

1 3 

0 

3 0 

20 

0 16 

Average 55*4 



Lot II 

No. 16. 

11 

1 6 

0 

1 0 

6 

1 14 

56*5) 




19 (lieifer). 

9 

2 17 

0 

0 19 

rt 

1 0 

54*4 y 

1 

0 21 

36 

20 (heifer). 

9 

2 0 

0 

0 24 


1 0 

55 3 j 




Total 

30 

1 23 

0 

2 !.'> 

16 

3 14 

Average 55*4 



Lot III. 
No. 21. 

12 

0 0 

0 

0 8 

7 

0 14 

.59 4 ) 




24. 

11 

0 8 

0 

0 22 

6 

0 11 

55 3 y 

1 

1 4 

37 

30 (heifer) 

10 

1 12 

0 

0 20 

5 

1 14 

51 9 j 




Total 

33 

1 20 


1 20 

18 

2 14 

Average 55 5 

1 




In suet and tallow Lot I. is ahead. Not only has this lot 
the greatest absolute weight of tallow and suet, but it has the 
greatest relative weight. In Lot I. the tallow .tiid suet are 
equal to 5*83 per cent of the live-weight, while in Lot II. they 
are equal to 5 01 per cent, and in Lot III. to 4*83 per cent. 
So far, therefore, as this indication of quality goes, it is in 
favour of the animals fed with gluten feed. 

Before he was told which lot was which, Mr Boss gave the 
following judgment on the quality of the carcasses as they hung 
side by side : “ They are nine very good cattle on the whole. 
There is no fault to find with any of them, except No. 16, which 
is a little wastefully fat. Lot I., however, is the best lot in 
every respect. They are even fleshed, a nice weight, and have 
no waste about them. Lots II. and III. are just about equal.” 

No. 16, which was held to be the only wasteful animal in the 
nine, was the animal which went off his food for a couple of 
days just before the end of the experiment. 

Other Fattening Experiments. 

In addition to the Yonderton experiment, four other ex- 
periments were made with fattening cattle. In each of these 
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two lots of cattle were compared together. One lot in each 
case received gluten feed as part of its concentrated food, while 
the other lot received a corresponding amount of^ some ‘other 
commonly used concentrated food. In all other respects the 
two lots were fed and treated similarly in each case. 

Exjperiment at TochineaU 

The first of these experiments was carried out at Tochineal, 
Cullen, by Mr George Bruce. In it two lots of 7 beasts each 
were fed experimentally for 90 days. In comparison with 
gluten feed was placed a compound decorticated cotton-cake 
containing oil 10*7 per cent and albuminoids 31*7 per cent. 
The first lot made an average gain of 2 ‘53 lb. per head per day, 
and the second lot of 2*69 lb. per head per day, during the 
whole period. The results are very close, but are in favour of 
the compound cotton-cake, which was not only richer than the 
gluten feed in oil but also in albuminoids, and contained a 
larger number of food units than gluten feed. A feature of 
this experiment was that the animals received only 42 lb. of 
turnips per head per day. This is a much smaller allowance 
of turnips than is usual in this district. The small allowance 
was compensated for by a mixture of dried distillery grains, 
barley-bran, and treacle. It is noteworthy that the beasts fed 
in this way, though only ordinary commercial feeding cattle, 
made large average daily gains. 

E^'pcriment at Burnside^ Fordyce, 

The next experiment was made on 12 home-bred cattle by 
Mr Allan, Burnside, Fordyce. One-half of these received 4 lb. 
gluten feed per head per day, and the other half 4 lb. of crushed 
oats. The oats were of good quality, over 42 lb. per bushel. 
During an experiment of 126 days the gluten feed lot made an 
average daily gain per head of 2*30 lb., and the crushed oats 
lot of 2*07 lb. The oats were richer than the gluten feed in 
oil, but poorer in albuminoids, and they contain a smaller 
number of food units. In this case also, therefore, the food 
which is richer in albuminoids and which contains the 'larger 
number of food units gave the better result. 


Experiment at Oauldwell, Graigellachie. 

The third of these experiments was made on 20 animals, 12 
home bred black polled cattle and 8 bought-in cattle, by Mr 
Alex. Gumming, Gauldwell, Craigellachie. Six of the home- 
bred cattle and 4 of the bought-in cattle were placed in each 
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lot* One lot received 4 lb. of gluten feed per head per day, 
and the other lot 4 lb. of oilcake. The animals were otherwise 
very liberally fed. The oilcake was a high-class article, com- 
posed mainly of linseed, and containing about 26 per cent 
albuminoids and 10 to 12 per cent oil. The experiment lasted 
49 days, and during this time both lots made the same average 
increase of 2*86 lb. per head per day. The home-bred animals, 
however, made over 3 lb. per head per day, while the bought-in 
animals, which were not quite such good cattle, made only 
about 2*5 lb. per head per day, though all were equally fed. 
These are excellent results, but illustrate well the superior 
thriftiness of the better bred cattle. It is curious that in this 
case, where the amounts of albuminoids in the two rations are 
equal, the results are equal, although the oilcake contained 
about four times as much oil as the gluten feed. 


JSx^erimeyif at Seggat^ Auchterless. 

The last experiment of this series was made on 10 heifers 
by Mr John Hunter, Seggat, Auchterless. One lot received 
3 lb. gluten feed per head per day, and the other lot 2 lb. 
of a high-class oilcake. The endeavour in this case was to 
compare equal values and not equal weights of the two foods. 
The beasts were not all weighed and disposed of at exactly 
the same time, but were taken in pairs, one from each lot. 
The average duration of the experiment was 112 days, and 
the aveiage gam per head per day made by th^ gluten feed 
lot was 1*70 lb., and by the oilcake Jot 1*85 lb. Here, although 
a larger amount of gluten feed was used, the result is slightly 
in favour of the oilcake. The cattle were not so highly fed as 
in the last experiment, nor were they such good doers. The 
number was not great enough to give so good an average as 
in the Craigellachie experiment. 


Other Experiments. 

A large number of other fattening experiments, under some- 
what less accurate conditions, were made. The results of these, 
generally speaking, confirm the results of the experiments de- 
scribed above. 

A careful experiment was made with pigs by Mr James 
Cruickshank, Braehead, Port Errol, the result of which was 
to show — , 

1. That gluten feed used alone is not a suitable food on which 

to fatten pigs. It tends to make them costive. 

2. When mixed with some more open food it is greatly 

improved, fattens pigs about as well and as rapidly 
VOL. XVII. B 
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as barley-meal similarly mixed, and fattens them on 
rather less food, but does not produce quite so good 
a carcass of pork. * 

Some experiments made with dairy cows showed that gluten 
feed is a useful food for milking cows, but that it did not give 
quite such good results as an equal weight of decorticated 
cotton-seed meal similarly fed. 


General Rcmarhs on the Fattening Experiments with Cattle, 

In the above experiments, gluten feed, either alone or mixed 
with oats, has been put in comparison with (1) bruised oats, 
(2) composite cake and oats, (3) mixed cotton-cakes, and (4) 
oilcake. It has therefore been compared with a considerable 
variety of foods, all of which are largely used in this district, in 
the fattening of cattle, and none of them has proved distinctly 
superior to the gluten feed. The mixed cotton-cake, which was 
somewhat richer in albuminoids than the gluten feed, was 
slightly in advance of it. But evei here the difference was too 
small to establish any distinct superiority. On the other hand, 
the gluten feed showed itself distinctly superior to the mixture 
of composite cake and bruised oats, and to the bruised oats 
alone, and it proved just about equal to the oilcake. These are 
striking results, as all these foods, with the exception of oats, 
are dearer than gluten feed. Oilcake in particular is much 
dearer. The prices of all of them are of course subject to con- 
siderable fluctuation with market conditions, but if gluten feed 
can be supplied to the British market at or under £6 per ton, 
it is not likely that oilcake, cotton-cake, or even composite cake 
will be able to compare with it in cheapness. 

So far as butchers’ opinions were obtained on the animals, 
they show that animals fed on gluten feed killed at least as 
well as those fed on other foods. 

The exaggerated value often placed upon oil in concentrated 
foods for fattening animals receives no support at all from 
these experiments. Gluten feed is poorer in oil than any of the 
foods with which it was compared, and very much poorer than 
most of them ; nevertheless, as we have seen above, it proved 
itself as good as the others as a fattening food. The only one 
which gave a result at all ahead of it was richer than it in 
albuminoids as well as in oil. 

At the same time, it is well to remember that it has been 
proved that oil digested by an animal has, weight for weight, 
a value over twice as great as carbohydrate digested by the 
animal. The albuminoids stand on quite different ground, and 
are not strictly comparable with the oil and carbohydrates. In 
the case, therefore, of a food such as oilcake, which is about 
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equally rich in albuminoids with gluten feed, and which appears 
to be more grateful and palatable to stock than the gluten feed, 
we might expect that the larger amount of oil present would 
cause it to fatten animals distinctly more rapidly than gluten 
feed. As it has not done so, the gluten feed must be able to 
make up in some other way for the disadvantage under which 
it lies in having only about one quarter of the oil present in 
oilcake. These experiments do not throw any light on this 
point. It is probable, however, that a comparative study of 
the digestibility of the two foods would throw light on this 
point. We have no digestion experiments made in this 
country with gluten feed, and know little of its digestibility. 
If it is more digestible than oilcake its superior digestibility 
would make up for the superiority of the oilcake in oil. Ex- 
periments on this point would be interesting and valuable. 

In some cases it was found that the cattle did not take the 
gluten feed very readily at first ; but in every case they became 
fond of it, and ate it up readily when they got to know it better. 
It was found advisable to wet it, and let it soak and swell in 
water for some hours before feeding it. Some of the most 
experienced feeders recommend mixing it with hay, chaff, 
or other foods of loose or open texture. This point is also 
referred to by many of those who tried rough experiments 
without weighing. In any quantity which was tried in the 
experiments, it was found that the gluten feed agrees well 
with cattle, and gives them a good appearance. 

In conclusion, 1 have to thank all those who took part in 
these experiments. On them the main part of tne labour fell, 
and they, one and all, gave their help ungrudgingly, and even 
with enthusiasm. 


FOEEST ENTOMOLOGY. 

MITES, GllEEN-FLY, ANT) SCALE-INSECTS. 

By A. T. Gillanders, F.E.S. 

In this country, fortunately, we have but comparatively few 
species of insects so numerically strong as ever to be alarming- 
ly looked upon as direful pests. Consequently it has been 
customary to study only those species which either annually 
or periodically arrest attention by reason of the damage done 
by them to our trees or shrubs. Though apparently this 
method would solicit limited concentration, often 'the goal of 
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success, yet it does not afford a sufficiently broad grasp of the 
rudiments of Entomology generally, so as to either recognise 
the many unnoticed damages or to discriminate any species 
of injurious insects that may suddenly make their appearance^ 

The following paper is an attempt to convey an impression 
of the wide scope of “ Forest Entomology,’* and to give a brief 
account of certain classes of insects not previously dealt with 
in the ‘ Transactions * of this Society. 

As regards the subject itself, it may appear somewhat para- 
doxical to say that Forest Entomology differs from the 
entomology of the forest. Under the latter heading the major 
portion of the science of entomology may be included, inasmuch 
as the student of general entomology, or the specialist of any 
particular group, will often find the forest one of his happiest 
hunting-grounds. With regard to “Forest Entomology,” even 
in its widest sense we can only embrace directly all insects 
preferring an arboreal diet, and indirectly all other insects 
parasitic on arboreal feeding insects. 

From a husbandry point of vu'v the science of economic 
entomology may be divided into three principal divisions — 
viz., garden pests, farm pests, and forest pests. The last is 
obviously the most difficult to deal with. 

Before any pest can be satisfactorily checked, it is indispens- 
able to study the life-history of the insect — viz., the egg, the 
larva, the pupa, and the perfect insect — and then deal with that 
stage ill which the most practical results can be obtained. 

To carry this out two methods of arrangement suggest them- 
selves — viz., a botanical and an entomological. With regard 
to the former, it would be necessary to classify the respective 
trees, and then arrange those insects which feed on them. This 
method has been adopted by the American writers. It has, 
however, this drawback — that while several insects are fastidi- 
ous as to their diet, others (except for the distinctions between 
hardwoods and conifers) are general feeders. Several German 
writers follow an entomological method, and this course 
appears to be far more educational to the student of forest 
entomology. 

As the forest is a field literally teeming with varieties of 
animal life, it may just be as well in passing to remind the 
practical husbandman and general natuialist that there are 
numerous creatures in the forest, under rotten bark and so 
forth, which are not in scientific language insects. Such 
creatures are snails, centipedes, spiders, and worms of various 
genera. 

Hence the question arises. What is an insect ? In answer to 
this question, the general definition, with some common ex- 
ceptions, is that an insect is a creature whose body is divided 
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into three parts, has two antennae, six legs, and passes through 
four stages of metamorphoses. 

Accepting this general definition, it may be said that the 
creatures which in point of anatomical structure and economic 
injuries approach nearest to insects are mites and spiders. And 
as a rough-and-ready classification for our purpose, we may say 
a mite is a creature whose body is made up of one piece, a spider 
two, and an insect three. 

The mites most injurious to vegetation are the Phytopti or 
four-footed mibes. Spiders are not directly injurious to trees, 
and therefore need not be considered. We find a certain species 
of red-spider*' (which, scientifically considered, is a mite) 
injurious to the foliage of ivy and other plants, sucking 
the juices from the leaves, and causing them to turn a sere 
colour. 

The whole realm of Entomology is divided into seven orders 
— viz., Coleoptera, or beetles ; Orthoptera, or earwigs, crickets, 
grasshoppers, and locusts ; Neuroptera, or dragon-flies ; Hymen- 
optera, or ants, bees, and saw-flies ; Lepidoptera, or butterflies 
and moths; the Hemiptera, including the various species of 
bugs ; and Diptera, or two-winged flies. 

The Hemiptera is subdivided into two principal divisions — 
viz., Hemiptera-Heteroptera, including the bugs; and Hemip- 
tera-Homoptera, including Aphidse or plant-lice, Cicadae, Psyl- 
lidae, and Coccida? or scale-insects. 

With the exception of Orthoptera and Neuroptera, all the 
other orders are included in forest entomology. Hence the 
necessity of versatility in entomological knowitsdge will be 
apparent. 

In order to understand the subject a little more fully, let us 
by way of introduction briefly consider the life-history and 
structure of a typical insect. 

It has just been remarked that, as a rule, insects pass through 
four stages of metamorphoses — egg, larva, pupa, and perfect 
insect. When an insect passes through all those stages, the 
metamorphosis is said to be complete. When, however, it does 
not — as, for instance, in the case of Aphidee or plant-lice — the 
metamorphosis is said to be incomplete. 

Let us follow a typical example from a complete metamor- 
phosis, commencing with the egg stage. 

The eggs of insects are always deposited in the immediate 
vicinity of the food for the larvae. In cases of many arboreal 
insects the eggs are often very difficult to discover. Sometimes 
they are concealed within the buds, in the midribs of leaves, the 
roots, bark, or other convenient places, according to the food of 
the larvae. Insects adopt many devices against weather and 
natural enemies — such as covering them over with a gummy 
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secretion, the shedding of hairs, the formation of cocoons, and 
so forth. The eggs of insects possess very strong powers of 
vitality, as frost generally has very little effect on them. They 
vary very much in size, form, and markings — some are smooth 
and spherical, others corrugated, sculptured, elongated, and 
tailed. 

The structure and development, as seen through the micro- 
scope, form not only a very interesting study, but present many 
difficult biological problems. Amongst the higher egg-producing 
animals no egg will develop without male fertilisation, but 
amongst insects there are many exceptions to this rule. 
Amongst saw-flies, certain generations of gall-flies, plant-lice, 
and others, we have reproduction by virgin females. This law 
is known as parthenogenesis. The morphological structure of 
the egg is somewhat complicated, more especially when we 
remember the philosophical writings of Weismann and others. 

The term larva, caterpillar, maggot, or grub is generally applied 
to insects as they hatch out from the egg, and at this stage 
they generally differ in form and structure from the perfect 
insect. On the other hand, the term '‘nymph'' is applied to 
the creature when it bears a very strong resemblance to the 
perfect insect. 

The larva of a moth, for example, on hatching from the egg is 
usually a segmented body possessing sixteen legs. The cater- 
pillar of a saw-fly has six true legs, like the larva of a moth, but 
has also several additional “prolegs," and consequently is easily 
distinguished. The maggot of a fly is footless. Whatever shape 
and form they may take, the young insect in the first stage is 
always scientifically known as a “ larva," and we un forest 
insects all forms and classes of larvte, and this v .oCy is of great 
interest as a biological question. For instance, we find, as 
arboreal feeding insects, active six-legged larvae of a greenish 
colour, and harmonising with the foliage or lichens on the bark ; 
while on the other hand we find the footless whitish grub feeding 
within the wood. Thus we have two important factors in the 
theory of evolution brought before us — viz., the absence of legs 
through disuse, and the harmony of colour to surroundings as a 
protection against natural enemies. 

The pupa, or third stage of the life of an insect, is a period of 
rest or quiescence, when the insect takes no food. In forest 
insects the pupal stage is very varied. Some descend into the 
ground to pupate, others form hard cases on the food-plant. 

The stages thus referred to — viz., egg, larva, and pupa — are 
the periods of growth and development. As soon as bursting 
from the pupal case takes place, the creature is then literally the 
perfect insect, inasmuch as no further change or development 
takes place. It is well to bear this in mind, as it is a popular 
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notion amongst certain people, not conversant with natural 
history, that small moths and flies are simply “young ones/’ 
Such; howeVer, is not the case, for while individual specimens 
of the same species often differ in size, there is as a rule general 
uniformity of size in insects of the same species. 

As a biological subject insect anatomy and physiology is a 
very broad and interesting one, inasmuch as serial section- 
cutting and the highest powers of the microscope must be en- 
listed. This, though highly interesting in itself, is certainly 
not of vital importance to the student of forest insects. It is, 
however, indispensable that the salient features of head, thorax, 
and abdomen should in all cases be well studied, and in some 
special instances be committed to memory. It is upon those 
points that generic and specific characters depend. 

The head is theoretically composed of a number of pieces, but 
in general appearance is made up of one piece. On the under 
side it bears the mouth, which is either adapted for biting or 
sucking. The mouth arrangement splits the whole of the insect 
kingdom into two principal divisions — viz., Mandibulata, or 
biting insects ; and Haustellata, or sucking insects. The biting 
mouth of the beetle and the trunk-like proboscis of the moth 
are cases in point. 

The thorax or middle segment is theoretically composed of 
several pieces, and from this portion the wings and legs arise. 
It is further considered as being divided into three distinct 
portions — viz., prothorax, mesothorax, and metathorax. These 
segments vary in proportionate size according to the orders of 
insects ; and they also vary in size in the respective stages of 
the life of an individual insect. The thorax and its component 
parts is of considerable importance in the discrimination of 
species, as, for instance, in the Hymenoptera. 

The third segment is known as the abdomen, and is very 
variable in form, according to order and genus. It is generally 
composed of nine segments, and bears the organs of reproduction. 

The wings, considered in detail, arc very important points in 
the discrimination of genera and species. In fact, some writers 
use the wings as a basis of classification. So far as forest 
entomology is concerned, it is highly essential to make a de- 
tailed study of the structure of the wings of saw-flies, gall-flies, 
Aphidie, and Diptera. 

Mites (Eriophyin^e). 

The Phytopti or gall-mites have of late years received some 
considerable attention, inasmuch as one species, known in our 
gardens as the “ currant-bud mite,” has proved a common pest 
in many parts of the country. The absence of fruit, together 
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with the general appearance of the abnormal swollen buds, have 
been graphically termed blind bud,” and the creature causing 
this widespread trouble has been long known by tfie name of 
Phytoptus ribis. 

The common garden pest referred to has its equivalent in the 
forest, producing “ blind buds ” on several kinds of trees, more 
especially in the nursery, as well as certain abnormal growths 
on the leaves or fruit of other arboreal species. 

The difference between a diseased and healthy bud is very 
easily recognised. In the latter the buds are comparatively 
small and pointed, whereas the former are swollen and rounded. 

Within the last few years elaborate researches have been 
made by Dr Alfred Nalepa of Vienna, and to his writings all 
interested in economic entomology must refer. About thirty 
species, arboreal and others, have been found in Britain. He 
has established various genera, families, and sub-families ; but 
unfortunately he has seen fit to change the generic name Phytop- 
tvs to Eriophyes, and this term has been adopted by Mr E. T. 
Oonnold in his most interesting work on ‘British Vegetable 
Galls.’ It is of course only right to adopt the name given by 
the greatest Continental authority, but one feels somewhat 
reluctant to part company with the old familiar term. 

The life-history and microscopical characteristics of Eriophyes 
form a most interesting study. It belongs to the sub-family 
Eriophyinae of the order Acarina. It is of a light-yellowish 
colour, and varies very much in size according to species. 
Perhaps the size of the creature may be approximately put 
down as to toW of an inch in length : it is indistinguish- 
able by the naked eye, and can only be seen by a strong pocket 
lens or the inch-power of the microscope. 

The body is of a vermiform shape, and, like mites in general, 
is made up of one piece. On the upper side of the head is a 
shield-like plate with peculiar markings. The maxillae are used 
as antenna3. 

The abdomen is greatly elongated, and has a great number of 
striae or markings of ring-like appearance across the body, which 
vary according to species from 40 to 95. 

The legs are four in number, which characteristic has been 
the subject of much controversy, and, as compared with insects, 
mites, and spiders, was considered incapable of ordinary loco- 
motion, inasmuch as the typical mite and closely allied spider 
have eight legs. However, with its four legs and its several 
pairs of abdominal bristles it can move at a comparatively 
quick speed. At the extremity of the tarsi there are very 
fine bristles, called by the Germans ** Fiederborste,” or feather 
bristles. 

A creature of such simple structure affords but few points 
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for specific differences, and the salient points for the discrim- 
ination of swcies are the markings of the shield-like plate and 
the number of striae or ring-like markings across the body. 

Plate I. is, and may be considered as, a typical mite. 

From a botanical or practical point 
of view* the Eriophyinae may be Vlat^ I. 

divided into three classes — viz., those 
feeding within the buds, those living 
in galls, and those forming malforma- 
tion of fruit, &c. 

Species living in Buds, 

These may very easily be seen 
under the microscope eating the 
vital parts of the bud, which, instead 
of bursting into flower or leaf, be- 
comes the dwelling-place of many 
mites. 

With regard to the actual number 
of mites tenanting a single bud, Mr 
Kewstead says of Phytoptus ribis: 

**The number of mites tenanting a 
single bud would vary according to 
the time of the year. By desire of 
Mr Spencer -Pickering I last year 
(January 9, 1900) selected a medium- 
sized bud-gall, and in it counted 2748 
individuals, allowing for many indi- 
viduals destroyed in dissecting the 
bud. I should put the number in 
round figures at 3000. Larger buds 
would contain considerably more, and 
in March it would be safe to add half nh. (h™- 

as many more.” phufs nnU', raiust) photo- 

gi fioui ‘ Ot ueia uiid Si)ecie« 



JEriophyes avellance Nalepa. — The 
Nut-tree mite is found in filbert and 


del Faiiiilie Phytoptida.’ Wieu, 
1891. 


cob-nut plantations. The swollen and deformed buds can 
easily be recognised before the development of the leaves, 
and they are also afterwards conspicuous, as shown in the 
accompanying illustration (Plate II., fig. 1). 

The species living in buds more or less lend themselves 
to periodical examination throughout the whole of the year. 
Having examined them in February from young hazel plants, 
I found the enlarged buds, more especially the infested terminal 
buds, conspicuous as globular balls about half an inch in 
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diameter. Numerous mites were found in all portions of the 
bud, from the outer scales to the centre. They were discovered 
in all stages — viz., eggs, nymphs, and perfect mites. ® The perfect 
mite is larger than the species found on the black currant ; and 
the eggs arc also larger, and whitish, smooth, and oval-shaped. 
The nymph is approximately about half or a third the size of 
the perfect mite, and the four legs lie in a stationary position 
stretched out in the direction of the mouth. 

Our examination of the swollen buds during May, when the 
leaves were half developed, showed the infested buds to be 
tenanted with mites in all parts, and a few mites outside the 
bud, and crawling along the leaf-stalks. 

In July another examination was made, and it was discovered 
that the mites were chiefly in the interior of the swollen buds. 
There were a few on the leaf-stalk and on the portion of the 
stem adjacent to the infested buds. At this time the swollen 
buds were quite half an inch in diameter, and the young buds 
for the forthcoming season just formed. 

In Plate IL, fig. 2, two swollen buds on I • -ch are represented. 
They were cut from the same branch, and in close proximity to 
a “ witch's broom " — the peculiar bird’s-nest-like appearance as 
seen on birch, hornbeam, and other trees. 

Eriophycs psilaspis Nal. (Plate IT., fig. B) was first discovered 
by Professor Sir Thiselton Dyer in the spring of 1875 doing 
immense damage to hedges, which damage had hitherto been 
a^ttributed to frost. I found it plentiful on the under side of 
the lower branches of a yew-tree irom which the photograph 
was taken, and I have also found it very plentiful on young 
yew-trees in the nursery-lines. 

Species living in Galls, 

There are numerous species living in galls on the leaves of 
various trees, and the following are a few typical examples. 
They are not true galls, however, but empty pseudo-galls ; and 
it is interesting to compare the structure of the pseudo-galls of 
Eriophyinfe with the true galls of gall-forming insects, as for 
example the galls on the oak. The former is simply an abnormal 
thickening of the leaf, and always having an opening or passage 
leading into the pseudo-gall. The opening is always surrounded 

JjHScriplLon qJ Plate IL 

Fio l.~“ Bliii(i-bu(ls ” oil Iltizel caused by A/ lophyes amVantP Nal 

♦» 2 — “ Blind-biuU ” on Bircli caused by Krinphyen rudis Canest. 

If S.—“ Bliiid-budn ” on Tew caused by Eruqthyes psilanpis Nal {Phytuptus tail Murray). 

II 4. — Galls on leaf of Lime caused by EnojthueH tili(P (t^picus) Nal. 

ri 6— Galls on leaf of Sycamoie caused by Phylloroptes acencaltt Nal (l^hytoptvh aceris 
Munay). 

It 6.— Galls on leaves of Alder caused by Eriophyes la ns Nal. 
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by hairs, t^hich doubtless act as a protection against the inroads 
of acari and other natural enemies. The true gall, on the other 
hand, is always closed, and the form variable and ^immaterial. 
Certain species of leaf-miners (Lepidoptera) form conical galls 
or cases on the upper side of the leaf; but the passage com* 
municates between the epidermal skins, and has no opening 
through, as in the gall of Eriophyes. 

In Plate II., fig. 4, we have represented what is popularly 
known as “ nail galls ** on the lime leaf — on the leaves of Tilia 
eurcypma. In Murray’s ‘Economic Entomology' it is named 
Phytoptus tilice, but in Connold’s ‘Vegetable Galls' we do not 
find this name adopted even as a synonym. In fact it is termed 
Eriophyes tilice {ty pirns) Nal. 

It is, however, a very interesting species, inasmuch as the 
“ nail galls " were first considered by E^aumur, the celebrated 
French entomologist, as a special vegetable formation accruing 
from animal life ; but in the absence of any description one is 
doubtful if he had seen the real tenant, or simply a parasitic 
lodger. Be this as it may, however, the literature on the subject 
shows that no one else saw them for certain until one hundred 
years afterwards. 

In Plate II., fig. 5, we have galls on the upper side of the 
leaves of the sycamore, Acer pseudo-platanus, caused by a mite 
of which Mr Connold gives the following synonyms : — 
Phyllocoptes acericola Nal. 

Volmdifex aceris Amer. 

Ccratoneon vulgare Bremi. 

Phytoptus aceris Mur. 

The galls very often cover the '^hole surface of the leaf, and 
are very much smaller than the galls on the lime-tree leaf. 

Such are a few typical specimens of arboreal Phytopti 
(adhering to the old term) living in buds or forming galls. 
There are many others, more especially those species living in 
galls found on trees ; but with the exception of two species — 
viz., those on hazel and yew — they are not very destructive, 
and certainly not to be compared with the species on black- 
currant. 

From the foregoing remarks it will be seen that the study of 
those mites is purely a microscopical one. The bases of classi- 
fication are so minute, and the points of discrimination so 
difficult to determine, that the question naturally and sugges- 
tively arises whether we have the same or different species of 
mite doing several kinds of injury. As bearing on the specific 
differences of mites found on different food-plants, I may say 
that from local examinations I have not found the species on 
black-currant in Northumberland, whereas the species on hazel 
is not only quite common, but may often be found asserting 
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itself alongside gardens with an abundance of black-currant 
bushes quite immune from the direful pest. 

NewStead, Curator of the Grosvenor Museum, Chester, 
carried out a number of observations with regard to the species 
on black-currant, and found that there was a succession of 
broods from February to September. He also discovered that 
when the infested buds shrivel up and become unable to 
support the mites they migrate to the leaves and leaf-stalks, 
and enter the newly formed buds towards the end of July, 
where they remain until the following summer. 

The foregoing observation is interesting, inasmuch as it 
contrasts slightly with the species fourd on hazel. The blind 
buds ” of the hazel do not shrivel up so quickly as those on 
black-currant. Consequently the swollen buds of hazel may 
be found teeming with life about the latter end of J uly, while 
comparatively few may be seen on the leaves and leaf-stalks. 
The buds for the coming year are then formed, and the mites 
could be able to move from one house to the other without 
camping out during Nature’s building operations. 

Green-fly (ApniD.E). 

Considered economically, perhaps no class of insects are more 
deserving of the appellation ''injurious” than the Aphida' or 
"green -fly.” From an entomological point of view, the 
ambiguous term " blight ” is adopted for the destruction accru- 
ing from this class of insects, which are individually small in 
size, but collectively most injurious. 

The body of the aphis is pear-shaped. The head, which is 
small in comparison with the rest of the body, has two large 
compound eyes, which vary in colour from ruby red to brown 
or even pure black. 

The beak, which is always an important organ in insect 
structure, is peculiarly adapted to the destructive demands of 
the creature, and just shows that all insect anatomy is a modifi- 
cation of similar parts to meet the needs of the creature. It is 
composed of three joints, which vary in length according to 
genus and species. Thus in the Stomaphis, a species living on 
oak, the beak is longer than the body, while in the genus 
Chermes it is very small indeed. In each case the mouth is 
adapted to the food-plant. The former lives on oak deeply 
furrowed: the body reposes on the outer hard bark, and the 
long proboscis is a necessity to reach the bottom of the narrow 
fissure where the juice can only be found. On the other hand, 
the short-beaked Chermes lives on smooth bark, on which the 
slightest tap would yield the necessary juice. 

The antennas are from three- to seven-jointed, and form good 
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points for classification. They are very variable in length 
according to genera, and are also variable in the larval stage as 
compared with perfect insects of the same species. ^Hence it is 
essential in the discrimination of genera to know that we are 
dealing with adults. 

The wings are thin and of a beautiful transparent colour, 
folded ridge wise over the body, but possessing poor powers of 
flight. The venation of the wings is a very important point in 
classification. The third vein, counting from the body of the 
insect, is twice forked in the tribes of Aphidinae and Lachiiinae, 
once forked in the tribe Schizoneurinae, and not forked in the 
tribe Chermisinae. The wings are carried vertically when at 
rest. 

The abdomen is composed of several rings, and is capable of 
much distension, this being dependent on the amount of food 
taken. The number of rings or somites is vaiiable. On the 
sixth segment many genera have two important tubes or 
appendages called cornicles, for the exudation of a liquid sub- 
stance known as honey-dew ; others have none. 

Honey-dew is a substance which has given rise to a good deal 
of speculation. It is of a saccharine nature, and is consequently 
sought after by other insects, more especially ants, which not 
only sip the juices, but extract the honey-dew from the aphis 
by squeezing it from the cornicles. This phenomenon may be 
observed on the aphides on elder. 

The honey-dew is very injurious to vegetation, for not only 
does it have a tendency to choke up the stomata or breathing- 
pores of the leaves, but the injury is still further increased by 
the honey-dew forming a lodgment for soot, dust, and dirt. 

The life-history of an aphis presents many interesting points, 
either considered biologically or as evidenced by the mysteri- 
ous appearance or disappearance of the so-called ‘‘blight” or 
“ green-fly.” 

Aphidoe generally appear simultaneously with the green 
foliage. The first brood of the season originates either from a 
female which has hibernated during the winter months, or from 
eggs — that is, generally true eggs, resulting from male fertilis- 
ation. In the former case the “ stem-mother,” as the Germans 
call her, very much resembles the queen-wasp, inasmuch as she 
is the mother or founder of a whole summer^s colony. As a 
rule she is considerably larger and less active than any of her 
offspring. 

The brood arising from eggs which had been deposited in 
autumn, or from the stem-mother in spring, give rise to insects 
which are generally all females. These may be found in two 
forms — VIZ., winged and apterous. In many genera, when but 
a few days old, both forms are capable of giving birth to living 
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young. Each individual insect produces from 90 to 100 pro- 
geny, and so on until about twenty generations are produced 
in a IsiDgle* season. Hence it will be seen by a progressive 
calculation that the numerical strength of the progeny pro- 
duced by a single insect certainly becomes appalling, and this 
number is under rather than over the average. 

In order to realise the numerical strength of aphis repro- 
duction, Professor Huxley made some wonderful calculations, 
and has put them together in his own inimitable way. He 
calculated that if an aphis weighs iiiViF of a grain avoirdu- 
pois, and a stout man not more than two million grains, 
about twenty stones, then the tenth brood formed (exclusive of 
all the preceding broods, supposing that the multiplication had 
been altogether unchecked by the various causes which gener- 
ally influence it) will exceed in weight five hundred million 
men, or about one-third the entire population of the globe. 
This calculation is made on the assumption that each individual 
member could turn the scales at 280 lb., and also that each aphis 
is capable of producing only twenty young, whereas, according 
to Latreille, the average rate of production of a viviparous 
aphis during the summer months is twenty-five per day. 

Fortunately for vegetation, the aphis has several natural 
enemies to keep the enormous reproduction within bounds. 
Heavy rains act as a check, but, entomologically considered, 
the small Ghalcidida: (Hymenopterous parasites), which pass 
their metamorphic stages in the interior of the Aphidai bodies, 
are of inestimable value in keeping them down. Throughout 
the summer months the dead bodies of the AphiutC may be 
found adhering to the food-plant. These bodies are mere 
chitinous shells, with a small hole whence the tiny Hymenop- 
terous parasite has emerged. 

At the end of the season the last brood for the year is gen- 
erally composed of males and females. In certain species 
males have not been discovered for a few years. But investi- 
gation seems to show that sooner or later males will appear, 
verifying what Andrew Knight said in 1799 regarding self- 
fertilisation — viz., that it is a ‘‘law of nature that organic 
beings shall not fertilise themselves in perpetuity.” Subsequent 
research has borne out this statement in other animals. 

It is well known to every entomologist, collector, or econ- 
omist that the number of insects depends very considerably on 
the conditions of jbhe weather and the supply of food. The 
Aphidae are certainly more susceptible to those external influ- 
ences than any other class of insects. Should the weather 
suddenly become colder, a greater number of winged specimens 
will appear, as they do also in the event of the food-supply 
becoming scarce. 
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It is neither by chance nor latent ability that apparently 
apterous individuals suddenly become winged, but apterous 
specimens give birth to young which develop wiSigs. Hence 
the sudden change from wingless to winged specimens is the 
result of the short period necessary for the ushering in of a 
fully developed fresh brood, which will adapt themselves to 
natural changing conditions. 

In other words, the newly born_ brood will move to new 
quarters either in search of food or warmth. And here comes 
in a very common but erroneous notion — viz., that the sudden 
appearance of “ blight ’’ is due to “ east winds.” Now the fact 
is that the proverbial east wind has simply assisted the winged 
aphis, which, after all, is but poorly adapted for locomotion, to 
move from his native laud to “ fresh fields and pastures new.” 

Winged forms are known at an early age as larvae, the pupal 
stage being that period when the wings are half grown. Some 
species pass through those metamorphic stages before their life- 
cycle is complete. Thus apterous larvae, semi-winged pupae, 
and winged imagines may be constantly \>»ind throughout the 
summer season on the food-plant. 

Both apterous and winged females produce living young; 
but, according to Buckton and other observers, the pupae never 
give birth to young. 

There are two classes of females apart from apterous and 
winged — viz., oviparous and viviparous — the first reproducing 
themselves by eggs, the second by living young. It is asserted 
by many practical workers that the oviparous never becomes 
viviparous, or vice versa — the same individual aphis never pro- 
duces eggs and living young. 

The difference between producing living young and the 
deposition of eggs, on the part of the respective female insects, 
would appear simply a question of time and stage of reproduc- 
tion ; but it affords a subject for actual investigation by dissec- 
tion and serial section-cutting, in order to ascertain the mor- 
phological difference between oviparous and viviparous organs. 

Classification. 

Mr Buckton divides the family Aphididoe into five tribes — 
viz., iiphidinfe, Schizoneurinae, Pemphiginae, Chermisinoe, and 
Ehizobinae. 

The following are the principal tribes and genera, which are 
arboreal in their habits : — 

Tribe Aphidinse. — Upper wings with cubital vein twice 
forked; lower wing with two oblique veins. Antennae long, 
with seven joints, 7th joint long, 3rd usually longest. 
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The following are the principal genera belonging to this tribe, 
which are jirboreal in their habits : — 

Oenera — Myzus. 

Drepanosiphum. 

Melanoxanthus. 

Aphis. 

Chaitophorus. 

Callipterus, 

Tribe Lachninae (woolly). — Wings same as in Aphidinae. 
Antennte six joints, 7th rudimentary. 

Genera — Phyllaphis. 

Lachnus. 

Stomaphis. 

Dryobuis. 

Trihi Schizoneurinse. — Upper wing, cubital vein once forked ; 
lower wing with two oblique veins. Anteunic six joints, 7th 
rudimentary, 3rd ringed, 4th often ringed. 

Gi nm — Schizoneura. 

Tribe Pemphigin» (gall-forming). — Upper wing, cubital vein 
not forked; lower wing with one or two oblique veins. An- 
tennae short, six joints, 7tli rudimentary. 

Genera — Pemphigus. 

Tetraneura. 

Tribe Chermisinae {kermes, a red dye). — The genera of this 
tribe are varied in their habits, inasmuch as they are scale- 
like, bark-feeders, gall-makers, or wool-spinners, and some- 
times subterranean. 

Genera — Chermes. 

Phylloxera. 

Myzus cerasi Fab. is very common on wild cherry, or gean 
of the forest, as well as the cherry of gardens and orchards. 
The damage done by the insect is very easily recognised. The 
injured shoots form a sort of rough rosette of leaves (Plate IV.. 
fig. 1), and the absorbing action of the insects, coupled with 
the exudation of honey-dew, add a sort of sooty appearance to 
the damaged shoot. 

The apterous viviparous female is wholly black in general 
appearance. Antenna} are not conspicuously long. The ab- 
domen is of a very shiny black colour. The cornicles are 
rather long. The eyes are a darkish brown colour. 

The winged viviparous female is wholly and conspicuously 
black, with rather long antennae and broad wings. 
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DrepanosipTmm platanoides Schr. is a common aphis which 
lives on sycamore, and may be found simultaneouslpr with the 
appearance of the foliage. 

The eggs of this species may be found very plentifully on the 
bark of sycamore during the winter months. They are black in 
colour, and when abundant their glossy appearance on lichen 
and Protococms viridis renders them conspicuous to the naked 
eye at some distance. 

The larvae are found on the young leaves just as the latter 
are bursting. When hatching they are of a bright green colour, 
with very long antennae and conspicuously red eyes. In general 
appearance the body is so slender that the creature may be said 
to be all legs and arms.” 

The pupal form, or stage between larvae and winged insect, 
is very variable in both colour and general appearance. 

The winged insects are also variable in colour, but the pre- 
vailing hue is bright green. The head is rather flat, the eyes 
are very prominent, and being of a golden rreen colour, contrast 
very strongly with the head and body. Tuc antennae are black, 
long, and slender, and consequently liable to injury. There are 
two vettical black markings, and five or six transverse bars, on 
the abdomen, as well as similar markings on the under side. 
The legs are variable in colour. The tail is short and not very 
conspicuous. The cornicles are comparatively long. 

This is altogether a handsome-looking aphis, and is suggestive 
of a lobster. It may be shaken in showers from the leaves. 
This species, however, is so very variable in colour that Mr 
Buckton gives several varieties in both larval and perfect forms. 

About the middle of April, just before the winged insects 
appear, large apterous specimens, very much larger than the 
general larvic, and of a mahogany colour, may be found. Con- 
trasting with the larvui just referred to, it may be observed 
that, in proportion to the size of the body, the antenniC, cor- 
nicles, and tail are all comparatively short. The abdomen is 
large, warty, and bristly. At first sight this insect may be 
taken for a ‘‘ stem-mother ” or for some other species ; but if 
kept in confinement for a few days, it will be found to be a 
bloated parasitised form, whence parasites are hatched. 

It has been asserted by several observers that the larvae of 
this species always assume wings, and that consequently the 
wingless specimens never give birth to young. In other words, 
only the fully developed female, which in this case is the winged 
specimen, gives birth to young. I have not fully verified this ; 
but, so far as my observations go, I am inclined to endorse this 
view. 

The apterous oviparous female may be found on the under 
side of the leaves just before they fall. It is easily recognised 



FOREST ENTOMOLOGY. 


35 


by its darkish colour and elongated abdomen, prolonged into a 
tail. The eyes are bright red. 

This insdbt rather lends itself to a study of ovarian characters. 

The genus Aphis, according to Buckton, contains forty-five 
species,. the following being the generic characters given by 
him : — 

Qemcs Aphis, Linn. 

Rostrum moderately long ; the last joint skittle-shaped, and 
as long as the preceding. Antennse shorter than the body. 
Frontal tubercles none or rudimentary. Seventh joint seta- 
ceous, and as long as the third. Cornicles cylindrical, and 
equally thick throughout. Cauda short, sometimes hardly 
visible, legs moderately long. Wings generally shorter than 
the preceding genera, but veining similar.** 

In several districts in Cheshire, during the seasons 1893-94, 
very much damage was done to young thorn hedges and young 
quicks by the Aphis cmtcegi Kalt., young thorns in many cases 
being killed outright. There is no mistaking this pest. In con- 
sequence of growth being arrested, the shoots are comparatively 
short, the leaves curl up, and in general appearance the infested 
plants look as if the leaves and young shoots are covered and 
killed with fresh soot. 

If infested plants are examined during the winter months, 
the topmost portions will be found studded with dark-brown 
eggs. These eggs hatch out as soon as the leaves burst, and 
throughout the summer the insect pest, in all its vanous stages, 
may be found. It is very variable in colour and appearance. 
Hence Mr Buckton remarks that “it is exceedingly difficult 
to reconcile the descriptions of various insects named Aphis 
cmtcegi Kalt. by authors.** 

The apterous viviparous female is a bright-green-coloured 
insect with brown eyes. The antennae are shorter than the 
body. The third and seventh joints are the longest. The 
cornicles are comparatively long, cylindrical, and equally thick 
throughout. The tail is short but conspicuous. 

The pupa in many respects resembles the apterous specimens, 
but on the whole is very much smaller in size. 

As I have not made any descriptive notes on the winged 
form when examining the living insect, and mounted specimens 
lose all colour, I append Mr Buckton*s description. 

“ Head, neck, ring, thorax, and its lobes black ; head broad 
and convex, abdomen shining bright green, with the same 
marked carination, and minute pore-marks of the larvae. Cor- 
nicles long and straight, colour olive green, antennae and legs 
ochreous, pale, and hairy. Rostrum reaches to the second coxa. 
Tail conspicuous and green. Eyes bright red.** 
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With regard to remedies for this pest, we must either kill 
the insect in the stages of its metamorphoses or destroy the 
eggs. The insect form may be considerably checked by syring- 
ing the foliage with a mixed solution of soft soap^and quassia 
chips. On the other hand, the eggs may be got rid of, so far 
as young hedges are concerned, by simply “cutting down” the 
young thorns and burning the prunings. In transplanting 
thorns previously cut down, care must be taken to lift plants 
with the best possible roots, and encourage as much as possible 
by attention and good management. This plan I have adopted 
with considerable success. However, under ordinary circum- 
stances it is certainly not advisable to cut down quicks the 
same season as they are planted, inasmuch as the shoots pro- 
duced are not so strong as those grown the following year, thus 
incurring the risk of plants being destroyed by insects, and 
rendering them more susceptible to be eaten by rabbits. 

The tribe Schizoneurinae contains the dreaded American 
blight, found on fruit-trees, and the dam?'^e done to stem and 
roots is unfortunately only too well known. 

The arboreal species chiefly confine their injuries to the 
foliage. The curling and gnawing of the leaves of elm (Plate 
111., fig. 1) is a very conspicuous feature throughout the country. 
If the curl arises from the gnawing of one stem- mother, then a 
single straight roll of half the leaf is the result ; but if the same 
leaf is seized by more than one stem-mother, then the deformed 
leaf assumes various distorted shapes. 

The arboreal species most injurious in this country and 
throughout Europe is the Schizoneura ulmi Linn,, and the most 
injurious arboreal species in America is known as Schizoncura 
americana lUley. The description given by European writers 
was suggestive of the two species being identical ; but Professor 
Kiley, on closer examination, found that the two species differ 
from each other in their methods of damage and structural 
details, thus showing that while we deplore specific hair- 
splitting, hasty grouping is far from commendable. 

Considered as a pseudo-gall, the chief difference in the two 
species is that the stem-mother of S, ulmi attacks the upper 
side of the leaf, and the injured leaf in consequence rolls over, 
whereas the stem-mother of S, americana attacks the under side 
of the leaf, and the injured portion rolls under. 

The queen-mother may be found about the middle of May. 
She is apterous, of a dark olive colour, mottled with dark-bluish 
tints, like the gloss on black grapes. The creature is consider- 
ably larger than any of her offspring, which may be found either 
along with or after her death. The body is slightly covered 
with a cottony exudation, arising from a series of pores on the 
back. In comparison with the body the head and thorax are 
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Pig — Leaves of Elm rolled by UchizoMura ulmi Linn, 
ir 2.- Gall on loaf-stalk of Poplar caused by Pmphigm biirsain us Hartig. 

8.—“ Cork-screw " gall on leaf-stalk of Poplar caused by Pmphigm rothmr Kocli 
II 4.— Gall on mid-rib of Wych-elm caused by Pemphigus pallidm Hnlidiiy. 

II 5.— Galls of Tdrtmcura vlmi De Geer, on upper side of Elm leaves 
II 6.~Uiider side of Oak leaf covered by Ph^loxera jyundata Lioht 
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very small. The antennae and legs are very short, hence the 
creature is very helpless. The antennae are composed of six 
joints, the third being nearly half the entire length. 

It is highly probably that those stem-mothers hatch from 
eggs laid the previous autumn. 

The winged specimens may be found very plentiful by the 
middle of June, in the rolled elm leaves. The body of the 
female is wholly black in colour. The eyes are also black. The 
abdomen is very much ringed. The third joint of the antennae 
is long, being considerably longer than all the other joints put 
together, and beautifully ringed. The wings are moderately 
long, and the cubital vein is but once forked, which is an 
important point in generic classification. 

Closely allied to the preceding group are the Pemphigince or 
gall-forming aphides. The insects live sociably ; but instead of 
rolling leaves form galls — growths which, from a structural point 
of view, may be considered higher in the sc . - of organisation 
than rolled leaves. The curious abnormal growths caused by 
insects belonging to this tribe, appearing on the leaf-stalks or 
mid-ribs of the leaves, often displaying beautiful colours, have 
given rise to a great deal of attention from various workers. 
The galls themselves, differing from one another in appearance 
and position, give rise to specific characteristic distinction, 
apart from the structural points of the respective insects 
themselves. 

In comparing the generic characters of the two tribes, it will 
be ascertained that the rostrums are alike, and the antennae 
similar — viz., six-jointed — but the sixth joint in Pemphigus is 
larger than in Schizoiieimna. It is, however, in the wings that 
the most salient structuml dilGference may be recognised. The 
cubital vein in Schizoneurinae is forked' once, whereas in Pem- 
phiginae iX is not forked ; but in both tribes the cubital vein is 
unattached to the cubitus. 

Pemphigus bursar Hartig is found on the leaf -stalks of 
poplar (Plate IIL, fig. 2), chiefly the black Italian species, and 
also on the young woody twigs of the Lombardy poplar. The 
gall is smooth, globular, highly coloured, and with an opening 
at the side. In July or Aijgitst the leaves with galls oh the 
foot-stalks, having fallen prematurely, may be picked up, and 
the insects found in all their respective stages of metamorphoses. 

The stem-mother is larger than any of her progeny. The legs 
are short, and the creature comparatively helpless. The antennae 
are four-jointed, and the cornicles absent. 

The pupa is of a pale-green colour, with a slight mealy dusting, 
and shows signs of wings at a very young stage. The autehnae 
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are longer than in the green aphis, but the joints are not easily 
distinguished. 

The body of the winged viviparous female is black, and dusted 
over with a white powdery matter on body and wings. The 
antennae are six-jointed, the third joint being the longest, and 
the third, fourth, fifth, and sixth are ringed. Buckton says the 
sixth joint is smooth; but in the specimens I examined this 
joint was ringed like the others. 

I found this species very common on poplar -trees near 
Peterborough. 

Pemphigiis spirothecce Koch, like the preceding species, is also 
found on the leaf-stalks of poplar of the black Italian species 
(Plate III., fig. 3), but it makes a corkscrew-shaped gall. This 
species is far from common, and very locally distributed. While 
living in Cheshire, I found but one tree, which grew on a bank 
alongside a brook, a favourite habitat for this species of gall, 
which annually yielded me a good crop. The green aphis 
punctures one side of the leaf-stalk to obtain nourishment, and 
the stalk in consequence bulges on the opposite side. The 
gnawing and bulging cause the stalk to form a corkscrew- 
shaped gall, and the stem-mother and her progeny find a home 
and shelter in the folds. As the fully developed insects are 
about to escape, the galls become more elastic and open easily. 
The gall is of a dull green colour, and may be looked for from 
June to September. 

The tribe Chermisince come nearest to the Coccidm, or scale- 
insects, in point of anatomical structure, and nearer in general 
appearance of damage, than any other tribe in the whole 
family. Thus the snowy appearance presented by the ‘‘felt 
scale ” on beech, and the white fluffy matter on silver fir and 
Weymouth pine, are to the naked eye practically identical. 
The difference between the two families can be decided only by 
microscopical examination ; hence the importance of the micro- 
scope in forest entomology. 

In structure the Chermisince are characterised by the upper 
wing having three oblique non-furcated veins, and the under 
wing a single oblique vein. The antennae are five-jointed. The 
rostrum is very short. This organ is used exclusively as a feed- 
ing organ, and as an anchorage the creature develops three or 
more long hairs, or setae, as they are termed, by means of which 
it maintains a hold on the bark. In this ^*espect it very much 
resembles the Diaspinse, or scale-insects on the ash, alder, 
willow. There are no cornicles. 

Daring early May the leaves of beech-trees may be found 
covered with a white woolly Iteating produced by an aphis 
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called Phyllaphis fagi Linn. (Plate IV., fig. 3). In some cases 
large beech-trees are so badly attacked as to be partially de- 
foliated in midsummer, and this being the growing beason; the 
cubic contents of the tree must be appreciably affected. 

Chermes ahietis Linn. — This is a gall-forming species on the 
common spruce, Ahies excelm, the gall being in appearance like 
a pine-apple or pseudo-cone of Scots fir cone (Plate IV., fig. 4), 
each abortive shoot terminating in a cluster of modified leaves. 

The stem-mother hibernates during the winter months on 
tlie young shoot, just immediately below where the psuedo-gall 
will be formed next year. They are, however, very difficult to 
find, as they are not only small but beautifully concealed. 
Shoots in close proximity to the old galls of the previous year 
are the most likely to yield specimens. 

The first appearance may be looked for, according to season, 
about April 20. This is recognised by a small white speck at 
the tip of the shoot (Plate IV., fig. 5), in which the mother 
chermes may be found depositing the eggs. On examination 
about a month later (my dates were April 20 and May 18, and 
locality Cheshire), the mother chermes was still surrounded 
with eggs, although none were hatched. Meanwhile the 
cottony down had increased in q[uantity, the young shoots had 
grown from to 2\ inches in length, and the pseudo-cone or 
gall Itself from § to ^ inch, whence arose deformed leaflets 
about J inch in length. 

It is probable that constant irritation causes gall-formation. 
The young larvm are hatched outside the pseudo-gall, and it is 
not quite clear how the vegetable structure reacts against the 
insect attack ; but the gall slightly opens at the slits, and the 
young larva* creep in. Afterwards the gall closes up, and the 
transformations take place within. It is computed there are 
about 2000 inhabitants to each gall, 

Mr Buckton remarks : It is not quite clear if the queen- 
mother dies outside of the developing gall, leaving thus the 
young which hatch from the eggs to enter those chambers 
alone, or whether she accompanies them in their retreat.'' 

Irom the middle of June to the middle of July the winged 
specimens may be found emerging from the gall. They are 


/)escnjifi(/n of Plate IV, 

Pio. 1.— Terminal leaves of shoot of Wild Cheirj udled by vmisi FhI>. 

If 2.— Typical aphis Uanmjce on shoot of niackthoiii. 

M 3. —PhijUaplihfugi Linn on under side of Beech leaves. 

M 4.— Pseudo-cone on Spi nee causeil by Vhet yues ahntis Linn . 

I* 6 —First stage of ditto 

II 0.— Portion of Larch stem coveied by cottony mallei, undeineath which stein-niothers 
of Chervus htrais Ilartig Ine foi winter 
If 7 -> mes couiiicah'y Kalt. on Wej mouth Pine 
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very sluggish in their movements, and the wings are often 
folded roof-wise over the body. 

The winged females spread themselves over tUe tree, and, 
after finding suitable places, deposit eggs and die. The dead 
bodies form a protection for the eggs and the young larvae, 
which are hatched in autumn. Those larvae which survive the 
winter become the queen-mothers in the following spring. In 
this respect they resemble the Chermes larids, but they are more 
difficult to discover. 

The pupal form presents a reddish-brown-coloured creature, 
whose body appears all made up of a piece.” The eyes are of 
a darker brown colour than the body. The antennae and legs 
are short, and the wing-cases slightly greenish ; but specimens 
differ very much in colour. As might be expected, the insect 
is more or less covered with a resinous exudation. 

The winged imago is of a golden-brown colour, which deepens 
very much with age. The head is broad, and the eyes dark- 
brown. The antennae are short and five-jc ^ ^od, the last three 
joints being peculiarly straight on one side. The prothorax is 
comparatively broad and large. The abdomen is oval-shaped. 
Specimens mounted for some time show the abdominal segment 
to have a rather broken outline, and ending with a short 
ovipositor. The wings are comparatively broad, and vary 
in colour from a light to delicate greenish tinge. The venation 
is typical of other Chermisinae. 

Chvrmcs larids Hartig. — This and the remaining species of 
chermes differ from the preceding, inasmuch as Abietis is gall- 
forming, and those about to be considered protect themselves 
by a woolly covering. The evidence of the presence of Abietis 
cannot be recognised by the naked eye until we find a white 
speck in late spring. This white speck reveals the abode of 
the queen-mother. With regard to Chernies laricisy on the other 
hand, the queen-mother may be found throughout the whole of 
the winter months on the stems of young infected trees, their 
presence being indicated by the cottony covering on the stems 
(Plate IV., fig. 6). 

In Cheshire by about March 25 the queen-mothers may be 
found just beginning to make “a move.” At this time they 
are very small, and much resemble the larvae hatched out from 
eggs later on in the season. 

If the infected trees be examined about three weeks later, it 
will be found that the tufts of leaves have grown from about a 
quarter to three-quarters of an inch in length* The queen- 
mother chermes, having migrated from the leaves, will be found 
at the base of the leaf-buds surrounded by eggs. Her body is 
now very much enlarged, and of a dark -brown colour, with 
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conspicuous rows of tubercles, and slightly dusted with cottony 
down.. ^ 

The antennae are very small, and partly hidden. They are 
three- or four-jointed ; but the joints are not easily detei mined 
by the one-inch objective. The rostrum is short and stiff, with 
very long setae. The legs are short, and naturally not seen out- 
side the bodily circumference. The tail is short, but is used by 
the insect in arranging her eggs, with which she ultimately 
becomes half buried. 

The eggs are greenish in colour, glued together by a resinous 
turpentine, and further attached to each other and to the plant 
by delicate threads. 

The antennae of the queen-mother are three-jointed, the last 
joint being longer than the other two. 

The larval forms which hatch from the eggs are mere pin- 
points in size, and a darkish colour.. They spread themselves 
all over the tree, and do immense damage by sucking the juices 
of the plant. 

The pupae may be looked for about the end of May. They 
are of a darkish-grey colour, and the body is covered over with 
warty tubercles. The antennae are comparatively long, but no 
indication of joints can be seen under the one-inch objective. 
The wing-cases are placed very low on the mesothorax, and he 
very close to the abdomen, thus giving that portion a square- 
looking appearance, and also suggestive of the abdominal form 
of the s^ph " beetles. 

The Chermisinae just referred to have a very important bear- 
ing in connection with “larch disease,” inasmuch as it has been 
thought by some that the larch- tree may be inoculated with the 
spores of Peziza through the medium of the chermes step-mother. 
It has also been asserted that the chermes on spruce alternates 
with the species on larch. Both statements require ample 
verification, and therefore present a field of original inquiry to 
the aspiring student. 

Scale-Insects (CocciDiE). 

There is perhaps no class of insects more puzzling to the 
practical husbandman, the economic entomologist, or the 
biologist who is anxious to gain a general knowledge of 
insect structure and life-histories, than the Coccidse or scale- 
insects. ^ 

They depend entirely on the microscope for the essential 
points in the discrimination of genera and species. Even for 
general field-work it is necessary to have recourse to a strong 
pocket lens, for to the naked eye they may be confounded with 
lenticels, as for example those on birch twigs. They may also 
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be mistaken for certain micro-fungi on leaves or stems of various 
plants. , 

The arboreal feeding species of this important family are 
comparatively few, and therefore in order to thoroughly under- 
stand the essential salient points of forest scale-insects it is 
necessary to glean information from all accessible sources. In 
other words, in order to thoroughly understand the special part 
it is essential to make a general study of the available whole. 

But though the arboreal species in this country are com- 
paratively few in numbers, the forester or student of forest 
entomology can always get easy access to garden greenhouses, 
— the amateur greenhouse often being a very happy hunting- 
ground. 

Temperature and climatic conditions are important factors in 
the distribution and regulation of scale-insects. Hence warm 
greenhouses alford several .important advantages to the student. 
Thus the temperature is, comparatively speaking, perpetual 
summer; and we find several broods thro ^hout the year, as 
well as the creatures in their various stages of metamorphosis. 
In the forest, on the contrary, many species are not only local 
in area, but sj)arsely distributed, and all are single brooded. 
In hothouses, through importation, plants are collected from 
various parts of the world, and thus to some extent we get in 
private greenhouses and public botanical gardens an approximate 
epitome of the scales of the world. 

It is therefore evident that in order to understand the life- 
history of many scales originally imported, but now acclimatised 
to our glasshouses, recourse must be had to foreign and colonial 
literature. Not only is it advisable to study the literature 
relating to foreign scales, but it is essential to study the 
microscopical structure of the foreign scales themselves which 
are to be found on our imported plants and fruits. And as 
the dead females answer best for microscopical examination, 
greengrocers' stalls may be looked upon as a very happy 
hunting-ground, more especially at a time of the year when 
life is dormant and v/hen the working entomologist may use 
his microscope as an instrument for original research in a 
comparatively fresh field. 

The Coccidic or scale-insects belong to the order Hemiptera, 
which is subdivided into two principal divisions — viz., Hemip- 
tera-Homoptera, which includes Aphida3, Cicadae, Psyllidae, and 
Coccidm or scale-insects. The latter are broadly distinguished 
from the other families by the scale or covering which they spin 
to protect their bodies. Hence the Germans call them by the 
expressive term shield-lice.” 

As in point of structure and life-history they are very closely 
associated with other families of the sub-order, it might be 
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well to present the more salient features of each family as an 
educational^ advantage to the clearer discrimination of generic 
characters. ” All the insects of the whole order are characterised 
by the possession of suctorial mouths, and therefore belong to 
that great division of Insecta known as Haustellata. 

The Aphidae or plant-lice are soft-bodied insects, usually 
green, with long legs, rather slender, and not formed for leap- 
ing. They are known in two forms — winged and wingless. 
The beak, or feeding organ, is often very long, and the tarsus 
two-jointed. 

The Psyllidse very much resemble the Aphidae in general 
appearance; but their legs are well formed for leaping. The 
wings are clear, the antennie conspicuously long, nine- or ten- 
jointed, and the eyes large and prominent. The tarsus is two- 
jointed. 

The Cicadae differ from the two previous groups by their 
wings beings coriaceous, especially the upper wings or elytra. 
The tarsus is three-jointed. 

In general appearance the Aleyrodidae are the most closely 
allied to the scale-insects, inasmuch as their bodies are of an 
ivory-white colour, scaly-looking in appearance, but are winged 
in both sexes and the tarsi two-jointed. 

The Coccidie are broadly distinguished from the other families 
of the Homoptera by the following characteristics — viz., by 
their waxy covering or scale, composed of tufts or plates, either 
spun by the female as a distinct protective covering, or else by 
the development and transformation of the chitinouc covering 
of the insect itself. The tarsus in all British species is made 
up of a single claw, but in two foreign genera the tarsi are two- 
jointed. 

The larvae are minute and very active when young, usually 
naked, and the sexes are inseparable in the larval stage. 

The female undergoes a semi-complete metamorphosis, is 
apterous in all stages, has generally a well-developed rostrum, 
and, according to genus, the legs may be present or absent. 

The adult male undergoes a complete metamorphosis, and 
may be winged or apterous. It has no mouth or feeding organs, 
but possesses six legs, eyes, and antennie. 

It is important to bear in mind that both sexes secrete a 
varying quantity of v^axy, horny, mealy, or resinous substances, 
for the formation of their shield or covering, and that those 
secretions or coverings vary in form and colpur. In fact those 
differences in form and colour are so clearly pronounced that 
they afford valuable data not only for the distinction of sex, 
but for the separation of the various sub-families and genera. 
These remarks are applicable to the scales of both sexes, but 
more especially to the male scale or puparium. 
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The study of the Coccidse is entirely microscopical, Muskell ^ 
giving the following characters : — 

1. The presence of only one joint in the tarsifs, or fourth 
joint of the leg, in males and females. 

2. A single claw terminating the leg in males and females. 

3. Two wings and two halteres in the males. 

4. Two or more eyes or ocular tubercles in addition to an 
ordinary pair of eyes. 

Classification. 

Synopsis of Sub-families.''^ 

(A.) Males with simple eyes. 

(a) Abdomen of female terminating in a compound segment 
forming a definite pygidium. Orifice simple. 

Insects with a separate covering scale (puparium), composed 
partly of moulted skins (exuvim) and partly of secretions. 
Adult females without legs; antennae rudimentary; mentum 
monomerous Diaspinse. 

(b) Abdomen of female without definite pygidium. Anal 
orifice setiferous. 

Females with posterior extremity cleft; anal orifice closed 
by a pair of dorsal plates. Larvae with prominent setiferous 
lobes within the anal cleft . , . • Lecaniinas. 

Adult females without cleft extremity or anal lobes; anal 
orifice non-setiferous. Larva with aral lobes, and setiferous 
anal orifice, as in the Dactylopiinae. Include the genus Kcrmes 
only-^ Hemicoccinae. 

Abdominal extremity not cleft, usually with a pair of more 
or less prominent setiferous lobes at margin. Abdominal 
extremity of larvaj similar .... Dactylopiina. 

The group Diaspinae contains some very destructive insects, 
and is therefore a very important one to tlie arboriculturist. 
The following genera are arboreal in their habits, viz.: — 

Aspidiotus. Diaspis. 

Chionaspis. Mytilaspis. 

The genus Aspidiotus is generally considered as the typical 
form of scale, but as the Chionaspis is more frequently met 

^ Scale InsectH of New Zealand. 

- Newstead’s Monograph, vol. i. p, 67. 

^ Ibid., vol. a. p. 138, as amended* 
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Pi ATP V. 

« 

Pio 1 — Mussel Scale, pomorum Bouche (Hawthorn) 

II 2 — MaleVales or impana ot CAwnasps Linn (Ash) 

11 i —Scales of T ecanium (Sj < amorc) 

II 4 — AptfroeooiiLsfiaiinx Newst on Ash 
•I 6 — Psetidaou tc^, sp , on Hornbeam 
II 6 — Crypt OLOf l xlr ( ‘ ‘ Felt Stale ) on Bei ch 

ft 7 — A«tcroZeca?iii/m vandutvm Ratz on Oak 
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with in our forest rambles, I may be permitted to adopt it, at 
least for our purpose, and consider it as the typical fprm of 
scale, giving a full account of its life-history and structure. 

Chionaspis scales are very common on ash, willow, and other 
trees. In some parts of the country we find young ash-trees, 
from six to eighteen years of age, and osiers, from four years 
and upwards, completely covered with those scales, ^hey are 
comparatively small, and if accurately measured would probably 
be about *75 m.m. in length. 

A cursory examination shows that two forms of scale appear 
on tlie stems— the male form (Plate VI., fig. 6) and the female 
form (fig. 3). Sometimes we find both forms on the same tree, 
at other times only one form is found. In those cases where the 
male form preponderates, a whitish appearance is presented. 
In Plate V., fig. 2, the male scales or puparia, as they are called, 
entirely cover the bark of the young stem. 

If we lift a perfect female scale (Plate VL, fig. 3) any time 
during the winter months, turn it over, a ^ examine it with 
a lens, or as an opaque object with an objective, a considerable 
number of beautiful red eggs will be noticed (Plate VI., fig. 4). 
In my younger days, when working in the woods, I often rubbed 
the thumb-nail against the bark infested with Chionaspis, and 
sincerely designated the squashed eggs as “ blood.” Subsequent 
research with the microscope has yielded many happy hours 
with what was originally crushed in a careless and thoughtless 
manner. These eggs are of a chocolate colour in autumn, just 
after oviposition, but become lighter during the winter months. 

Now let us follow the development of these eggs. Plate VI., 
fig. 1, represents a single egg. The larvie hatch out about the 
beginning of May, and by I he middle of that month the infested 
stems may be recognised at a considerable distance by the 
number of larvm imparting quite a red colour to the stem. 
These larvm (Plate VI., fig. 2) are at first very active, and would 
approximately measure about of an inch in length. They 
possess six legs (the tarsus being single-jointed, and terminated 
by a claw, and knobbed hairs), comparatively long antennae of five 
or six joints, two eyes, and two very long transparent hairs at 

l)e.^u bftfion o/ 1*1 VI. 

Fui \ Clitonn^jHs Fu: 2 - Larva Fio S —Miio C/nuiia^ns 

.. 3 — Feiimle «al(‘ («) first larval moult , .. 9 —Kvmale scale of (typical). 

(h) second lanal moult „ 10.--Male scale of AspidwUis (tyjdcal). 

It 4 .— Female scale, sho^^mt• dead female and .. 11 —Antenna of iVurfoc-owMs (Mountain 
<*ggs- Ash). 

ti 6 —Female insect ma^uilicd „ 12 —Outline of rostrum of rseudwoociis 

M 6 —Male scale (Mountain Asli) 

i» 7 —General idea of anal sejiment or •• 18. - Leg of Fs^udocof^ms (Mountain Ash). 

pygidmm of 9, very highly mag- .. 14- Anal segment of Cryjitwoccus fugl^ 
uified, showing “ spmm.nds *’ copied from Karl Sulc. 
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Plate VI. (For description, see footnote, p. 48.) 
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the posterior end Under imperfect magnification the segmen- 
tation of the abdomen cannot be very clearly traced. In the 
course of two or three days they assume a quiescent state, and, 
inserting their beaks into the bark of the tree, suck its juices. 
As soon as the larvae assume this habit they enlarge consider- 
ably ; the legs are apparently lost, and the antennae become less 
conspicuous. 

After the larva has grown for a short time it casts its skin, 
and it is after the first larval moult that the sexes are deter- 
mined. The female scale develops into the form shown in 
Plate VI., fig. 3, and the male as shown in fig. 6. 

Now let us follow the development a little more fully, and 
first with regard to the female. After the first larval moult 
(which is represented by Plate VI., fig. 3, a) the creature develops, 
and again moults — the second larval moult being shown by b 
in the same figure. Up to this stage the creature protects herself 
by means of cast-off skins ; but she now commences to furtlier 
protect herself by means of a covering or “ scale,” which is spun 
by minute organs known as ‘‘spinnerets,” represented in a 
general way by Plate VI., fig. 7. After the second larval moult 
the metamorphosis of the female insect is complete. The full 
development is shown by fig. 5, from which it will be seen she 
is simply an inert slug-like creature, made up solely of body 
and mouth. 

The rostrum or mouth serves the double function of feeding 
organ and anchor ; but in the latter capacity it is further assisted 
by three long hairs or “ setae,” and sometimes when the females 
are loosened from their host plant by birds, they may be seen 
dangling in the air attached by the setae alone. 

Prior to the deposition of eggs, which usually takes place in 
September, the body entirely fills the ovisac ; but as the eggs 
are deposited, the body gradually shrivels until it ultimately 
occupies but a very small portion at the upper end of the scale. 
The female soon dies after the eggs are deposited, and during 
the winter months the dead female and eggs may be found under 
each scale. 

If a microscopical examination of the female be made in the 
winter months, the well-developed rostrum will be observed; 
but a special examination of the anal segment or pygidium 
(Plate VI., fig. 7) shows Jive groups of spinnerets, the number 
peculiar to Chionaspis. 

It ought to be laid down as an axiom that only the full-grown 
female should be examined for specific points, as the spinnerets 
and other microscopical characters are not fully developed until 
after the first larvsd moult ; and no doubt specific errors have 
occurred, and are likely to do so, by several workers examining 
the same species in two distinct stages. 
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The male differs very materially from the female. The male 
Ejcale (Plate VI., fig. 6, and Plate V., fig. 2) differs from the female 
(Plate VI., tfg. 6) by having only one larval moult, by being 
lighter in colour, more lineal, and carinated. The perfect male 
(fig. 8) contrasts with the female, inasmuch as it has two wings 
(though apterous specimens are often found), six legs, and two 
antennae, two eyes, and no mouth or feeding organ. The male 
generally appears about by the first week in July, and only lives 
from about three to seven days ; but during that short space of 
time it has obtained the sole object of its existence — viz., the 
perpetuation of the species. 

The genitores are large in proportion to the size of the creature, 
varying from about one-third to one-half the length of the whole 
insect. We here see the adaptation to environment in the 
abnormal development of the genitalia requisite, considering that 
the female is stationary and helpless, and covered with a shell, 
while we note in her the absence of eyes and legs, both useless 
under an opaque shell. Hence we have a beautiful illustration 
of the elaboration of one part and the degeneration of others. 

It may be as well to remark that previous to the publication 
of Newstead's monograph this species was known as CMonaspis 
fraxini Sign., and that we had several species according to the 
food-plant, as, for instance, C. furfums on privet ; but that those 
have now emerged into the one species of Cliionasim sahcis 
Linn. 

The Mytilaspis pomorum Bouch^ (Plate V., fig. . or common 
mussel scale, is unfortunately only too well known as a garden 
pest. It infests apples, pears, and plums amongst our fruit-trees, 
and hawthorn, mountain-ash, cotoneaster, and wild-rose amongst 
our forest trees and shrubs. The common term “ mussel-scale 
is a very appropriate one, inasmuch as it resembles, when mag- 
nified, our common mussel of the sea-shore. 

The scale differs from the Chionapsis in being more elongated, 
less circular, of a brown colour, and about an eighth of an inch 
in length. It is built up in the same manner as the ash-bark 
scale, but the first larval moult is yellow in colour. 

In the foregoing account of scale-insects it must be remem- 
bered that the “ scale ” is a covering made by the female insect 
for the protection of the body. Now we come to a grqup of 
which the actual body of the female is teansformed into a cover- 
ing or scale for the protection of eggs and larvae. This group is 
known as Lecaniins, of which Hate V., fig. 3, is a typical 
example, found on sycamore. 

The scales of Lecanium caprece Linn., found on sycamore, 
hawthorn, and other plants, have a general resemblance to 
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brown dead buds. If those brown scales are gathered about the 
beginning or middle of July, and placed in a glass-covered box, 
and examined towards the end of July or beginning of August, 
it will be literally swarming with small chocolate-brown- 
coloured active larvae, about ^hr length. Under 

the one-inch objective the structure of those larva3 very much 
resembles that of Chionaspis. They move about very actively 
for a time, then settle down, and begin to imbibe the juices of 
the food-plant. After this stage, and up till the following May, 
the small larvae just referred to are somewhat difficult to find on 
the tree. They are not only very small in size, but lie closely 
to the bark, and resemble it very much in colour — in fact, it is 
only on thorn hedges, and other strongly infested plants, that 
they can be found without very careful search. In spring care- 
ful investigation reveals two forms of small scales: the one 
glassy-looking and somewhat elongated, the other shorter and 
of a darker colour. The former are male scales, the latter 
female. Before pairing the femal ^ would probably measure 
about to iV of an inch in length ; but after copulation they 
grow rapidly, and when fully developed would measure about 
^ to of an inch in diameter. 

If examined at this stage it will be seen that the whole 
surface rests on the bark; but as the eggs are deposited the 
interior substance gradually shrivels, and finally only the outer 
edge of the scale — the hard chitinous substance — touches the 
bark. The eggs, and afterwards the larvae, are protected by this 
outer shell, and thus the acfval body is transformed into a 
covering for the future progeny. 

If kept under glass, about this time it will be found that the 
scale itself appears perforated, and the case swarming with 
small hymenopterous parasites. Hence, probably, the harmony 
of colour in the early stage was a means of protection against 
natural enemies. 

As it is the microscopical characters which determine the 
species, mention may be made of the most salient features. 
There is a comparatively long abdominal cleft, with two lobes 
at the end. The antenna, legs, and mouth all require the most 
careful microscopical examination. The antenna, as a rule, are 
composed of seven joints. In some species they are long and 
slender, in others short and robust. The specific variation 
shows great diversity in the length and outline of the 
respective joints: some show the middle joints the longest, 
others the first and last joints the longest or shortest respect- 
ively. The specific differences of the legs are shown by the 
comparative length of tibia and tarsi. The tarsal digitules and 
hairs are also taken into consideration as specific characters. 

The other important genus belonging to the group Lecaniina 
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is known as Pulvinaria. The scale itself resembles the Leca- 
uinm, but in the adult stage of the female there is an ovisac 
attached to Ihe scale. Thus the Pulvinaria is one-half brown 
scale, one-half white ovisac. 

Prior to the deposition of eggs the scale of this genus is 
exactly similar to the Lecanium in general anatomical structure, 
but the eggs are covered and protected by a white ovisac. 

The species on trees are known as P. vitis and P. vitis var. 
rihcsice. The latter species is generally found on red-currant or 
the wild flowering currant The insects on either of those food- 
plants may be used for the purposes of a detailed study of the 
life-history of Pulvinaria. 

In the next group, known as Dactylopiinse, of which the 
“mealy bug” is the type, we have several arboreal genera and 
species, all of which are interesting in their structure and life- 
histories. 

In Plate V., fig. 7, we have a scale insect known as Asterole- 
eanium variolosum Eatz. The female scale adheres very closely 
to the young twig, so much so that she actually causes a depres- 
sion to be formed; and, where they are numerically strong, 
often kill the twig. The appearance presented may be com- 
pared (if the simile is not considered too grotesque) to the 
features of a person who has suffered severely from smallpox. 

In Plate V., fig. 5, a typical example of scale known as Pseudo- 
coccus is represented. It is simply a small white speck on 
hornbeam, and may also be found on sycamore, mountain-ash, 
elm, oak, and other trees. In several parts of the country it 
may also be found on gorse. Though never so numerically 
strong as to be considered a pest, it has nevertheless an interest- 
ing life-history. The larvae hatch about the middle of June, 
and they are mere pin-points in size, and of a light yellow 
colour. The antennae are composed of six joints, the terminal 
joint being as long as three other joints. They have large pro- 
minent eyes, of a brown colour, with just a slight tinge of blue ; 
the legs similar to other coccid larvae. The body at first sight 
appears to be one piece, but is segmented abdominally and 
fluted, each flute terminating in a single hair. 

The species illustrated on hornbeam, on which I tried to 
make a few observations, was taken from a tree in my garden. 
I found the larvae hatched out about the middle of June, but I 
failed to discover their presence agadn* until September. By 
that time they had enlarged considerably, and could be found 
in comparatively strong numbers, swarming on the lower region 
of the trunk. At this stage they are still larvae ; but the sexes 
then assert themselves. The males remain in ther south or lee 
side of the trunk, and the females go higher up on the branches. 
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generally in the cleft. According to observations made daily 
on a laburnum-tree, passing to and fro from his own house, 
Newstead says that the females re-awaken in March, a feW days 
before the males descend the trunk, copulate, and return to the 
branches. In May they spin their cocoon, which takes about 
three days, and then the larvae hatch out about the middle or 
end of June. 

Apterococcus fraseini Newst., Plate V., fig. 4. In some parts 
of the country this scale is very common on old ash trunks. In 
general appearance it somewhat resembles the genus Dactylopius, 
the bark being spotted with numerous white specks. If an in- 
dividual sac be examined during the winter months, it will be 
found to contain two or more female insects. The adult female 
is a bright red colour, somewhat globular in shape, with six- 
jointed antennae, short legs, and very long rostral filaments. 

The males appear in considerable numbers during October 
and November. They are apterous, of a bright red orange 
colour, with black eyes. The antenuc ^how eight joints, and at 
the junction of the third and fourth joint a curious ball-and- 
socket arrangement may be seen. 

In many parts of the country the trunks and larger branches 
of beech-trees will be found coated with a white covering, pre- 
senting the appearance of a shower of snow having frozen. This 
pest has been graphically called the “felt scale” by Miss 
Ormerod; and the coccid itself is named Cryptococciis fagi, 
Plate V., fig. 6, shows a photograph of the damage caused by the 
insec^ 

Where the pest is but sparsely distributed on the stem, little 
damage accrues ; but it is sometimes found about a quarter to 
half an inch m thickness, and when such is the case the bark 
separates from the stem, and the tree ultimately dies in con- 
sequence. And as this is occurring in many parts of the country, 
the pest is becoming rather alarmingly injurious. 

In moving the white covering, about midsummer, the insects 
piay be found in all their respective stages. The adult female 
is of a sulphur-yellow colour, about half a line in length, convex 
above and below. The dorsal surface is covered with a fine 
pubescence; antennae short and three-jointed; the legs are rep- 
resented by short rudimentary appendages, embedded in a 
thick body (Plate VI.) Fig. 14 represents the anal segment of 
the adult female, according to Karl Sulc. Two black angulated 
eyes are seen. The insect, on the whole, is very helpless, and 
shows poor powers of locomotion. 

The larvm in shape and appearance very much resemble other 
ooccid larvae, being active and yellow in colour. The eyes are 
rather conspicuous, and of a purplish colour. The antennae are 
fivi-jointed, and termihaWd by a forked bristle. 
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Eemediss. 

Con^iderirfg the alarming spread of this pest, special preventa- 
tive and remedial measures ought to be taken, in order to save 
many specimen trees in pleasure parks and the forest generally* 

A few years ago, as a remedy, I tried a solution which proved 
very successful. To make it, take about half a gallon of soft 
water, boil and dissolve about 1 lb. of soft soap and about 
1 lb. of common soap ; add a handful of sulphur, one pint of 
paraffin, and about the same quantity of turpentine. Then add 
about four gallons of soft water to this mixture. Churn well 
with a syringe, and, when cold, store away in a stoppered 
barrel to prevent evaporation. Apply with a whitewash brush 
about May, just as the larvce are hatching out; but before 
application churn well with the syringe to ensure the mixing 
of the ingredients. 

I did not measure out the ingredients in exact proportions, 
but took care not to add too much paraffin and turpentine. 

A most interesting and successful remedial measure has 
been brought under my notice at Blagdon, in Northumberland. 
With an inch auger bore three holes, at about equal distance, 
right into the centre of the trunk, about three feet from the 
ground, and sloping slightly towards the root of the tree. Into 
these holes place as much fiowers of sulphur as can be con- 
veniently got in, and then cork them firmly up with a plug of 
soft wood. This should be done in the autumn, and will be 
found successful. It was first adopted about th^ty years ago, 
and the trees which were then operated on are now in com- 
paratively good condition. Prior to the experiment they were 
covered with the scale, were very sickly looking, and shed their 
leaves prematurely. 

With regard to general remedies it is quite certain that every 
practical man will ask the question. How can we best get rid 
of those pests ? As all insects are most injurious to sickly or 
badly grown plants, it is best to maintain good health and 
encourage vigour. It is also advisable to ascertain, as far as 
practicable, the natural enemies of insect pests, and encourage 
those friends which live on pests as much as possible. Those 
friends may either be insects or birds. 

In the foregoing paper three great families of insect pests 
have been de^t with — viz., mites, green-fly, and scale insects. 
As regards remedies for these pests it ip, perhaps, easier to give 
general than specific directions. 

As regards general remedies, they may be classified under 
three main divisions — viz., (1) fumigating plants in a shed 
when removing from the nursery to the wood ; (2) spraying, 
more especially in the nursery lines ; (3) miscellaneous remedies, 



56 


K)RH»T ENTOMOLOGY. 


as, for example, hand-picking of infested buds, burning of 
prunings and all dead branches lying in woods, together with 
the adoption of various methods of trapping the res^ctive 
pests. 

Amongst the mites, no arboreal species mentioned can com- 
pare with the species on black-currant, and even in this case 
various methods adopted have only met with partial success. 

The two species most injurious in the nursery are those on 
yew and hazel. In both cases hand-picking would be the best 
remedy. If spraying be adopted, it should be done during the 
migration period, when the creatures are therefore least pro- 
tected. Various mixtures will be preferred, but perhaps a 
liquid made of, say — sulphur 1 lb., soft soap 10 lb., ^ pint 
paraffin, and i pint turpentine, mixed and churned well with 
a syringe in 2 gallons of soft water, to which is added about 
20 gallons of soft water, and applied with a fine syringe, 
would do a great deal to minimise the evil of Eriophyina?. 

With regard to the Aphidse or “grer :»-fly,’* perhaps a method 
of spraying would give the best results. Fumigation of bundles 
from the nursery would not do a great deal of good, inasmuch 
as the majority of those creatures pass tlie winter months in the 
egg stage. To those, however, which pass the winter stage as 
hibernating “queen-mothers” a certain amount of good might 
be done by fumigating. As regards spraying, there are a 
number of various insecticides in the market, and one is rather 
reluctant to recommend any one in preference to others. The 
great principle, so far as application is concerned, is to use 
plenty of soft water with ingredients that will act on the 
chitinous body of the insect. By acting on the chitine the 
creature is not only killed, but the future progeny within the 
body of the insect is also killed, and it is therefore advisable to 
try and exterminate those pests in this wholesale manner. 
Those made with quassia and caustic are very good. 

As bearing on the question of plant vigour in connection 
with insects, I may mention that I had a large number of silver 
firs very badly infested with Cherifiics^ and, being reluctant to 
burn them, I moved one portion to a light gravelly bank and 
all died, while the other half was transplanted on a field of 
heavy clay, and these “threw off” the insects the first season 
and did remarkably well. 

With reference to general remedial measures for scale insects 
we cannot do a very great deal in the forest, and all recipes 
given in home and colonial literature are more applicable to 
greenhouse plants. At the same time, certain favourite trees 
in our parks or lawns may be badly affected, and it would 
therefore be advisable to try something, and in addition to 
the mixture recommended for the "‘felt scale” on beech, I 
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would advise the adoption of the following from Newstead’s 
‘ Monograph/ viz. : — 

* * “ 1 lb. of ground caustic soda, 

f lb. of pearl ash. 

10 oz. of soft soap. 

10 gallons of water. 

Apply at a temperature of 130*" Fahr.” 

The above mixture should always be applied with a brush, or 
sjft*aying, and, if at all practicable, it should be done just as the 
larvsB hatch out, as the insects are then least protected. Thus 
it is, we repeat, essential to study the life-history of tlie pest in 
order to get the best results, and hence we see the truth of the 
aphorism “ Knowledge is power.*' 


THE HIGHLAND TONY. 

By Thomas Dykes, Edinburgh. 

Till the formation of Lovat's Scouts, a mounted regiment whicli 
did admirable service in the recent campaign in South Africa, 
it seemed highly probable that the Highland pony would be 
allowed to pass into oblivion. The Galloway, the Cleveland 
Bay, with many other breeds of minor impoitance, had their 
chief points and characteristics rubbed out in u desire for so- 
called improvement — i.e,, an increase in pace or power — and the 
hardy little steed of the glens and the islands seems to have been 
fast following in their wake. Whether this process of mongrelisa- 
tion has been arrested in time is doubtful in the minds of many. 
Though widely scattered, there are, however, to be found a few 
of the old sorts, — more or less crossed, no doubt, with blood from 
the south, — and by judicious selection, backed up by some form 
of registration, it is to be hoped that the ancient stock will be 
rehabilitated. Possibly improvements will be deemed necessary, 
and if these are carried out in a guarded manner, good rather 
than harm may result, full consideration always being given to 
the climatic and pastoral conditions under which such ponies 
have hitherto been reared, the early labour required of them, and 
their subsequent market purposes and prices. Certain crosses 
introduced into the breed in the past^ have been mucK more 
harmful than others, and it is an object of those who have the 
interests of the old stock at heart to see that this in future 
should be discouraged. 

In preparing a paper which is designed to embody the practical 
ideas of those who have a thorough acquaintance with the subject. 
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it is well at the outset to explain the position as it at present 
stands. The movement originated by Lord Lovat having proved 
successful, the Marquis of Tullibardine, M.V.O., D.S.O,, acting 
with the consent of the military authorities, had formed together 
during his absence at the front a number of followers and others 
connected with the Atholl estates, by his father the Duke of 
Atholl, which proved the nucleus of “ Tullibardine's Scottish 
Horse.’’ This regiment, in consideration of valuable services 
rendered, was, like Lovat’s Scouts, given a permanent place in 
the Army List of mounted volunteer regiments. Permission 
was further granted to amplify the movement to the number of 
3500 men, and, thanks to the enthusiasm and hard work of 
Lord Tullibardine, recruits to this extent have been enrolled, 
chiefly from the ranks of the small farmers, crofters, foresters, 
keepers, and stalkers of the Highlands. As each trooper will 
be allowed £5 and full keep for a fortnight, also 5s. 6d. per 
day for fourteen days, this works out into a full annual 
grant of £31,000 (£17,500 horses anu £13,500 wages); and no 
matter from what particular chest of the Treasury it is issued, 
it must largely be recognised as a gift to the agriculturists of 
the north of Scotland. 

To secure the full amount of the equine grant, by raising the 
necessary remounts, ought to be the object of every one who has 
tlie farming interests of the Highlands and Islands at heart. 
The general spirit of the times speaks in favour of the home- 
made, home-bred, and home-woven article ; and it seems almost 
as unnecessary for us to go into the southern counties, let alone 
to the Continent, to get hold ot a pony for a Highland mounted 
soldier as for a Highland plaid. In a territorial sense, “ the 
Highlands of Scotland ” is a big wide phrase, and means a range 
of opinion as varied as the seascapes and landscapes lying be- 
tween the east coast of the Outer Hebrides and the German 
Ocean. With fuller knowledge and well-directed council, no 
doubt something close upon unanimity, the proverbial Celtic 
preference for individual opinion fully considered, will be 
arrived at. 

So far as the scope ot this article is concerned, we have no 
reason to ask how the War Office authorities have fixed their 
standards for infantry remounts. An oft-quoted line of Tenny- 
son’s fully answers that question, “ Their’s not to reason why.” 
Writing to us at the close of the South African war, when 
dealing with the question of a future remount supply, the Earl 
of Dundonald said : — 

A mounted infantry cob nhould be between 14 and 15 hands, very strong, 
hardy, and able to do much work on a little food ; stand exposure and be 
sure-footed, also be docile. English ponies are, as a rule, not so docile as 
the South Africans. I liked the native South Africans very much. 
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This corresponds almost exactly with the experience of 
Colonel Fraser-Tytler (of Aldourie), whose communication we 
shall* have “further to refer to. In answer to queries (1) as to 
what were the desirable form of remounts for Lovat's Scouts ; 
(2) in what markets were your remounts for last training 
chiefly bought? he replies: — 

1. Strong Btuflfy cobs from 14*1 to 15 hands. The polo type perfect, 
but scarcity and price prohibitive for troopers’ mounts. The Highland 
garron, now also so scarce, would be a first-rate mount. The present 
type of Highland hill pony is mostly too heavy-shouldered and slow. 

2. Purchased 200 cobs — n^ostly from Ireland, some from Wales, and 
some Government remounts that they had on hand at finish of war. 
Prices about £26. 

Ho doubt the crux of the question at present largely is getting 
good riding shoulders on to the Highland pony and giving him 
a little bit of pace. In regard to the British navy at present, 
the chief problem seems to be in getting hold of ships that can 
avoid any ship they wish to evade and capture any vessel they 
wish to pursue. Ho man likes to run after an enemy long who 
is mounted on a better horse ; his position is less enviable when 
there is a better mounted man of the enemy behind him. The 
Government buyers for regular service will no doubt give this 
full consideration. It may be recollected that the Lovat Scouts 
had to leave their remounts behind them at Southampton on 
account of an outbreak of pink-eye at Glasgow, where they 
were first entrained. On inquiry at the War Office we have 
been informed that the number of cobs taken ^ver from Lord 
Lovat was 114, which were distributed amongst various units 
of the army ; what has happened since this distribution cannot 
now be ascertained, as they were held for ultimate service in 
South Africa. In the same communication we were further 
told that mounted cobs should be for 'peace requirements from 
four off to six years old, for 'war six to ten years, from 14*2 to 
15 hands in height. 

So far as the raising of infantry remounts is concerned, the 
question is not confined to the Scottish Highlands, or indeed to 
any part of the country. Ireland, Wales, with Exmoor, Dart- 
moor, and the Fells of Cumberland, may in time desire to con- 
tribute, though meanwhile the standard height of the ponies 
in the countries or districts mentioned, save the Fells, is much 
under 14*2, and very rarely if ever up to 15 hands. The weight- 
carrying power and the pace are in proportion to stature ; and 
it is not likely, therefore, that, unless a return was made to 
something like the old Forest Laws of Henry VIII.'s time in 
England and James V.*s time in Scotland, enjoining the castra- 
tion of all colts unless up to a certain height, they would prove 
useful equinel recruiting-grounds. Whether a return to so-called 
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militaryism '' would be resented by modem pony-breeders, 
who are very conservative, remains to be seen ; but if there is a 
demand for an article at a remunerative price, we know from 
commercial history that it is generally met. 

In the very early days of our nation’s history the claims of 
war on our horse-breeders stood out pre-eminent. Agriculture 
possibly came next, the bovine race literally being displaced 
from the yoke. Then came the wants of convenience — con- 
veyance, sport, and pleasure — with all its various modifications 
of the original equine types of animals, of which our best modern 
authority. Professor Cossar Ewart, says there were but two — 
one large and “big-boned,” as best represented by the Shire, 
the Clydesdale, the Suffolk, or the Belgian; one small and 
delicately jointed, with fine limbs, which we find evidenced in 
the Arab, the Barb, and many others, not to speak of the very 
small ponies. Shoved as far south as the Pyrenees by the 
glaciers, they sought their food east, west, north, and south very 
much as an old brood mare with fo^j at foot would do in a 
boggy part of the Highlands at the present day. Some of the 
small breeds found their way at the close of the glacier period 
into Scandinavia, thence were ferried out into the islands for 
various purposes and under various circumstances. 

The learned Professor alluded to has discovered that many 
of the large breed found their way into Ross-shire, and this type, 
largely identifiable in many features with our existing breeds 
of draught-horses, is not yet extinct. 

In the Highlands of Scotland we have mostly to do with the 
smaller or No. 2 breed of the latter days of the glacier period, as 
near to the original type as possible, and as mixed with modifi- 
cations of its own kind or combinations mostly accidental of 
the large and small breeds. The history of horse-breeding south 
of a certain degree of latitude is closely associated with the 
general history of most countries. This has to be kept well in 
view in dealing with the Highland pony, more especially when 
it is considered that it may have a military future in front of it. 
Before doing so it is almost essential that a few notes should 
be given of the gradual progress of horse-breeding in its various 
forms as carried out in all parts of Scotland, as also the Border- 
land. William the Lion (1200), whose royal headquarters was 
the ancient town of Lanark, was the first Scottish monarch who 
specially legislated for horse-breeding. Under certain penalties 
every burgess was bound to keep a horse for the rendezvous. 
To his judgment and sagacity we no doubt owe the original 
Clydesdale, which went through many modifications ere it was 
permanently established in its present type and form. So far 
as the burgesses of Lanark were concerned, this does not seem 
to have been a very great imposition, the colts and mares being 
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bred and reared on the meadow or " haugh lands '' of the Clyde 
between Eutherglen and Biggar. The Lanark Silver Bells is 
the oldest racing trophy in the kingdom ; and no doubt on Lanark 
Moss, which is two miles eastward of the ancient stronghold, 
many of those burgess-owned horses annually competed. The 
system of breeding Clydesdales in those days was maintained 
up till a very modern period, and the writer has had, in the 
town of Lanark, described to him by the late Bailie Somerville 
of Strafrank, a member of a very old Clydesdale-breedmg family 
how the colts and fillies were driven loose into Lanark Fair, 
the dealers generally watching th^^ leading colts, which seemed 
to single themselves out from the main herd. No doubt “ King 
William,” who had extensive possessions in France, brought in 
stallions, which may now be readily identifiable with the Norman 
and Percheron breeds. 

The superiority of Scottish hill-bred horses for active work, 
as against the ancient Fen types, seems to have been very early 
established, and the horse-trade between England and the South, 
not to speak of other countries, became a matter of national 
importance. In 1369 David the Bruce thought that the country 
was in this way drained of much of its defensive power, and 
exportation was forbidden. James I. of England was the first 
to give relief against this by letting into open market all three- 
year-olds fit for use. Leaving out the beneficial effects of the 
enactment of William the Lion, we owe the most of what is 
superior in modern Scottish horses to the Stuart period. Be- 
tween the time of James I. of Scotland and Jamv-o 1. of England 
we had brought in from the Court stables of all Continental 
countries with which Scotland held friendly relations the best 
specimens of every known breed. These were diffused through- 
out the country much after the manner in which King's 
Premium Stallions are distributed at the present day. In his 
Early History of the Clydesdale or Scottish Breed of Horses,” 
which serves as the introduction to the Index volume of the 
Clydesdale Stud-Book, the writer has dealt very fully with this 
question. 

It may be interesting, however, to allude to more modern 
history as affecting the character of the Highland ponies of the 
mainland and islands. In a small way black horses from 
Flanders seem to have been introduced into Scotland about the 
middle of the seventeenth century. All historians reproduce 
the tradition that one of the Dukes o{ Hamilton brought into 
the country twelve black stallions, which he stationed at Strath- 
avon Castle. No evidence of this, however, exists, but it does not 
seem improbable that they may have been brought to Bo'ness, 
then the great east coast harbour holding direct communication 
with Flanders, and stationed on his Grace’s Linlithgow estates. 
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The Scottish Black Horse Wave, however, had its real origin 
about the year 1780, and in 1786 Bakewell had two of his black 
horses stationed on alternate days at the Crown Inn, linlithgow, 
and “quarters'" in the Grassmarket, under Edinburgh Castle. 
At Dalkeith Palace stables the Duke of Buccleuch had, together 
with a coaching stallion and an Arab, son of Snap, “ a Bakewell 
Black Horse"; and Colonel Fullarton, through in Ayrshire, who 
furnished Sir John Sinclair with the Ayrshire report on Agri- 
culture, possessed another, though more of a dark bay. In 1820 
we had “ black horses " in many parts of Scotland. These were 
specially recognised as different from the pre-existing breeds, 
and were alluded to as Jones's Black Horse or Robinson's Black 
Horse, and in Bakewells advertisement it is stated that “ this 
is the best black horse ever introduced into Scotland." 

The Black Wave passed over into Kintyre with the two black 
stallions introduced in 1820 by Sir Charles Macdonald Lockhart 
of Lee on the Clyde, to his then LarG:ie estates, and no doubt 
helped to form the excellent type of Kjiityre Clydesdale which 
exists at the present day. “Thompson’s Black Horse,” through 
the different Glancers and Broomfield Champion, seems to have 
been the really last horse of Dutch or semi-Dutch blood in 
which colour was made a particular of identity. Most of our 
modern Scottish draught-horse-breeders know that, so far as 
recorded history is concerned, he was the foundation sire of the 
modern Clydesdales. The Black Horse Wave passed off about 
1828, when the colour was practically banned by the Highland 
and Agricultural Society, which singled out black bays and brown 
bays as the right horses to turn out for purely farming work. 

Except in the Kintyre district of Argyllshire, which, strictly 
speaking, is not Highland, the Flemish influence held little 
sway. The horses which mostly went up into the mainland 
district of the Highlands were mostly greys. The latter colour 
lasted in favour in the north for many centuries. All the horses 
of the moss-troopers were bonnie greys or dapple greys. Burns’s 
Tam O’Shanter rode a grey, and it was a grey which his Old 
Farmer saluted on a “ New-Year's Morning." The moss-troopers 
and dalesmen rode greys, if their ballad-singers are to be be- 
lieved, In the last decade of the eighteenth century Colonel 
Fullarton of Fullarton, on the threatened invasion of Napoleon, 
raised in Ayrshire a regiment of 200 farmers, all of whom were 
mounted on these old-time greys, which became known as the 
Glasgow Greys, largely from the fact that they embarked at 
Glasgow for service in Ireland, on the west coast of which 
Napoleon was expected to land. 

Up till forty years ago grey mares of this ancient and un- 
diluted Clydesdale type were quite commonly to be found stabled 
at all the country inns in Kilmarnock and Ayr on market-days, 
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hardy, useful, sliort-legged sorts, which might still have been 
preserved but for the fact that there were no grey stallions of 
their* size, type, and activity available. Some of these old- 
fashioned gig-pony Clydesdale greys — the same greys which 
evoked the warm encomium of Napoleon at Waterloo — found 
their way into the north, and no doubt had much to do with 
forming the modern types of mainland Highland ponies. It is 
not perhaps, strictly speaking, pony blood,'' but it was brought 
there when it was wanted, has done much good, and may do a 
lot of good yet if properly mated. 

The Argyllshire {Mninla7id) and Western Perthshire Ponies 
(Glenorchy). 

Glenorchy, or, as it was in old times spelt, Glenorcjuhey, was 
for a long period of time a great centre of Highland pony- 
breeding. The peaceful ri>rer which gives the glen its name has 
its source in Loch Tulla, the beautiful little sheet of water 
opposite the Marquis of Breadalbane's lodge at lUackmount. 
In its course of eighteen miles to Loch Awe it drains what may 
yet be classed as a fairly mountainous country, the upper parts 
of which in recent times has become noted as a deer forest. 
Writing of the great snowstorm of 1554, the chronicler of 
Finlarig, the ancient monastic institution on Loch Tayside, 
round which were buried the Campbells of Breadalbane, says : 
“There was no thaw till 17th January. It was the greatest 
snowstorm that was seen in memory of man 1 iug. Many 
wyld horses and mares, kye, sheep, and goats perished and died 
for want of food in the mountains and other parts " These little 
“ wyld horses " were no doubt the ponies indigenous to the 
district. Shortly after this period, if not before, atteirqits began 
to be made to improve them, as we find from the following letter 
from Lord David Murray, then Private Secretary to James I. of 
England and VI. of Scotland; — 

To the Right Honourable the Laird of Olenorquhey [Glenorchy], 

Honourable Sib, — The Prince received a pair of Eagles very thankfiillie 
and we hade good sport with thame and according to his proniiss he hatli 
sent you a horse to be a stallion, one of the best in his stable for that 
purpose and comendis him kyndlie to you and says that seven yeei‘8 
nence when he comes to Scotland that he hopes to gett some of his breed. 
You shall excuse that he was so long of coming, for this is the first that 
he gave away since the time that ye was here and you know that I will be 
ever ready to serve you or to do you any pleasure that lyes in mypower 
without any ceremonie and therefor I will not^ise many faire words with 
you for that is needless among frendis, but remember that 1 am a true 
Scotsman, unchangeable for all that I can see here and I think so to con- 
tinue by God’s Grace to my lyves end. Thus recommending you to the 
protection of God, I rest ever your loving freend to do you service 

L. Murray. 


WhytisHall, Jarmary 1609. 
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The Royal Mews then contained many varieties of horsesh^ 
Spanish Barb, Arab, Turk, &c.— all of which were considered 
superior to our own as regards pace, style, ana syminetry. 
Though no doubt a great deal of good was done by royal 
patronage of the character indicated, private enterprise was not 
lacking. Writing of the Thanes of Cawdor in his interesting 
work, ' Scotland during the Middle Ages,* Mr Cosmo Innes says : 
** Somewhat more care is shown of the breed of horses* Long 
before this time the lairds of Glenorchy had introduced English 
and foreign horses for their great stud in Perthshire, and the 
example was followed at Cawdor.” So early as 1638 Duncan 
Campbell, writing from Isla to his brother Colin of Galcantray, 
says, “ I wyshe if you may Cromarties old Spanish horse 
provyding he be of a reasonable prys.” 

The reputation of the Glenorchy stud, there is every reason 
to believe, extended into various other parts of the mainland as 
well as to the islands, and no doubt • mch of the character of 
the Highland pony, or rather what is left of it, came from opt 
this great horse-breeding preserve. Everything seems to have 
been carried out in the most systematic manner possible, and 
no doubt some one had gone south to study the practical work- 
ing of the various enactments made in England regarding the 
castration of all colts in the forests which did not attain to 
certain standards of height. At any rate, James V. imposed 
similar restrictions in the Scottish forest to those enacted a short 
time previously by Henry VIII. More than a full century 
afterwards we find, from the following entry in ‘ The Black Book 
of Taymount,’ that the careful system of stud management still 
prevailed : — 

John, Eail of Breadalbane, lets to John M‘Nab for five years the 
grazing hills of Bentechie and Elraig, vrith the full accuHtomed places 
where his Lordship and his predecessors’ horses were wont to pasture in 
Glenorchy, delivering to him thirty stud mares either with foal or having 
foals at their feet, the one-half worth f30 merks apiece, as also 100 xnerks 
Scots to buy a sufficient stallion not exceeding five years of age, to bt» kept 
with mares on the said grass ; and the said John M*Nab is to keep the 
mares and stallion on his own peiil, and to be answerable for them in all 
cases, excepting only the case of daylight depredations and public harrying 
in a hostile maimer, and to keep the stallion from labour. To pay the 
Earl the sum of ten fiounds Scots for each of the lands yearly in name of 
tack duty, and at the expiry of his tack to re-deliver to the ]^rl the same 
number of mares and foals and a stallion of equal value with these be 
received, or to pay the foresuid prices for the mares and the stallions 
which are awanting. And in like manner ten pounds for eveiy foal which 
shall be short of the number of thirty as aWe mentioned detivering 
also the Earl’s hurniiig-iron, which he received for marking the horses. 

Finlauiu, lUA June 1702. 
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The Atholl Ponies. 

Undoubtedly the Atholl ponies have a very ancient history, 
though the early portion of it has not been recorded. In 1540 
Henry VIIL sent to the Scottish king, whose favourite hunting 
and hawking quarters were the Forest of Atholl, under Sir 
Kalph Sadler, ambassador, a number of Spanish jennets and 
Barbary horses, whicli were evidently intended lor breeding 
purposes. James IV. had previously introduced into Scotland 
several Spanish stallions. Louis XII. presented the ill-fated 
monarch of Flodden with twelve of his choicest French horses, 
no doubt the grey horses of Normandy. Most likely breeding 
operations in Atholl were seriously disturbed, as in Glenorchy, 
by operations — during the rebellions of 1715 — which, as 
readers of Scott’s novel ‘ The Ijegeinl of ilontrose ’ are aware, 
were chiefly conducted in this ]>art of the country. Still the 
old strains were never .siemingly allowed to die out, though 
mayhap changes of blood were introduced fioin time to time. 
We have exceedingly pleasant mention of these pomes, bome of 
which were models for J..andseer s pictures, m our late (,>ueen 
Victoria’s 'Life in the Highlands.’ Writing on 18th Septem])er 
in 1842, when at I’lair (’astle, the guest of the l>ukt‘ of Atholl, 
her Majesty says • “ We set oil on ponies to go up one ol 
the hills, Albert iiding the dun puny and I the giey, attended 
only by Sandy M‘Ara in his Highlaml dres.-j. We went out 
by the back way acros.> the funi, Sandy leadi ; my pony 
and Albert following cl<»seiy, tlie w'ater reaching above Sandy’s 
knees.” 

On the occasion of the King's visit to Kdinburgh in May 
1903, w'e had, on the invitation of the Marquis ot Tiillihardine, 
the pleasure of going over tlie representatives of tlie Atholl 
stud, as in their military eapaiity they were in Kdinburgh act- 
ing as mounts for members of the detachment of the Scottish 
Horse. Four were greys, one a htylish mare, winner of a first 
prize at Ballinluig Show, almost white, one a dun, one a 
dapple-brown, and one a che^tnut. The dun mare, with eel- 
back stripe, bred by .Mr iLMilIaii of Calvine, had much true 
Highland imiy character, and has won leading honours wher- 
ever shown. The greys were the move interesting, having been 
bred at Blair for many generations. A most notable repre- 
sentative was the Duke of Atholl’s favourite lull pony, 
“Tommy,” now going on for thirteen years. He has great 
powerful loins and quarters — in fact, is a miniature dray-horse, 
to which a sixteen stag would be but a feather-weight. The 
annual daily lull journey at Forest Lodge, we w ere assured, is 
rarely under thirty miles. The white mare, scarcely so powerful as 
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Tommy, is of the same build and shape. Since the formation of 
his regiment Lord Tullibardine has taken the greatest interest in 
everything pertaining to the Atholl stud, and ha*s been good 
enough to supply us with the following notes, also the pedigree 
of that noted sire Herd Laddie : — 

Witli regard to the Atholl stallions, the earliest one I have a record of 
was a piebald. No record exists as to the sire of Morelle, which was 
foaled in 1853 and described as a true garron.^ Morelle was destroyed 
in 1872, having had one colt foal in 1871. The first stallion of the re- 
corded stud was Glentilt, foaled in 1802, colour grey, lie was bought 
from Donald Cameron, Glengarry, Inverness, for £13, 10s., and sold to 
the Earl of Southesk in 1869 for £60. He was the sire of several of 
our best hill ponies, notably Lady Jean in 1867, afterwards used as a 
brood mare. Her dam was Polly, a garron mare bought from Mr 
Halford, the tenant of Foss, who bought her in Muir of Orde market. 
In 1868 Polly piodueed to Glentilt the dun colt Glengarry I. This colt 
was kept iis a stallion, and wjis the sire of many good animals, being sold 
in 1879 to Mr J. (\ Camcioii of Garrows, Glemjuaich. Glengarry If. 
was our next stallion. He was by Glenga * I. out of a garron mare 
bought at Inner Hadden, ilannoch. The next stallion was Held Laddie, 
foaled in 1881, the pedigiee of which 1 apjamd. He haKS been the most 
successful stallion we have had, and is still going. We have a young one 
coming on after next year ciilled Bonnie Jiadilie, which is by Herd 
Laddie out of Minnette.^ Minnette is the best biood mate that ever 
formed one of the Atholl stud, and is by Glengarry IT. out of Minnie. 
Minnie was a yellow dun, foaled in 1861, by a cieam-colouied garron, 
name unknown. Bonnie La<ldie (of which a portrait will be found in 
this volume in the report of the Perth Show) is an ordinary dun, and 
bids fail* to be the best-looking stallion we have ever had. 


PEDIUKEE THEE ot HERD lADDlE. 


Piince. M'Arthurs 

I Maggie. 


Stew art Cameron’s 

l*rince Maggie. 


McNeil’s 

(Canna). 


Be] 


la. 


(’ainpbell Miss Kankin. 
Lofty. I 


Highland Laddie. 


I 

IIlkt) LAnniu. 


Jeaunie 

I 


^ Though the word ‘‘ garron ” has in recent years been used as descriptive of 
the heavy mainland types of pomes, its real meaning is gelding, and m the early 
premium lists of the Highland and Agricultural Society it was so applied, there 
being separate classes for stallions aud marcs. 

2 Since the above was written Bourne Laddie has proved himself the outstand- 
ing winner in the pony section of the Highland Show at Perth in 1904, os will be 
found on reference to our report elsewhere. 
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Tht Ponies of Inverness-shire {Mainland)} 

, • 

Though Badenoch, as represented by Gaick, may be said to 
hold the best representatives of the Inverness-shire ponies, 
Lochaber seems really to have been the ancient lieadquarters. 
There was much communication between the islands and the 
mainland at Fort William before and after the great chain of 
lochs was joined together and formed into the lioyal Caledonian 
Canal, and most likely considerable commingling of the dif- 
ferent breeds of ponies. On the islands, as we have seen, there 
were more horses and cattle on the hoof than there was pasture 
to maintain them to profitable advantage, and if a pony could 
be sold or bartered for some commodity in which the islanders 
were not too rich, it was shipped with the small black cattle 
much after the manner in which Lord Middleton describes how 
his Applecross ponies are sent south by railway-truck to Bird- 
sail, York, at the present day. 

After the canal was opened up there was increased communi- 
cation between the east and west of the Scottish Highlands : 
extra power was wanted on the towing-path, and Clydes- 
dales and other varieties of southern horses sprung into demand. 
When the actual work of completing the canal was finished, a 
number of mares, as was the case at the completion of all the 
northern railway contracts, found their way int(^ the hands of the 
local farmers. To keep up the strength and weight of the 
mares sires had to be brought north, and the c ^N'ners of these, 
just as is much the case at present, took all they could possibly 
get in service-fees, giving small regard to what the progeny 
might be like, or, if there was no contingaiicy as to the pro- 
duction of a foal, whether there might be progeny at all. 

Some of the small farmers kept tlieir colt foals by Clydes- 


^ The following from ‘Tlu* SootMiiaii’ icgardmg the Higlilaml and Agiicultuial 
Society ’« meeting lu 1809 ina^ l>e interesting. The valuable Coulmorc bl(H«l, it 
will be aeen, wu« then viell U> the hnx*; — 

“Huihiand PoMhs. 

iVniy stallion not exceeding lllmndb. 1. Duke of Atholl t^Dlontilt), 
2. Chiistopher liojie, The lleuk, Lockeibic; 8. Donald Maelet>d, Courimue, 
Inverness-shire ; cmn. Angus M‘AIlii>ter of Duviot. 

“Ponies (mares not exceeding 11 hands): 1. Jno. Baillie, Leys, ln\eruess ; 2. 
Fountain Walter of Fuyei's, Muirtowu ; 8. Hugh McKenzie ; vovi. Sir Dudley 
Coutts Mai’joribanks.” 

Coianienting on the awards, ‘The Scotsman' reporter says the 1st prize 
stallion, the Duke of AthoU’s, was a dark grey aged 8 years and 2 mouths, short 
and set wide ; 2nd prize, an under-sized thoroughbi^ with sujierior action ; 
3rd, a bay Highland )Kmy. Ut prize mare (Mr Baillie's), stout and handsome 
wfth good action, shoMiing much of the Western Islands character; 2nd, light, 
but lengthy in front of the saddle, with handsome head. Sia D. Marjoribanks’ 
cream-coloured “too near a horse to be included in the prize-list.’* 
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dales entire, and these in course of time were put to the old 
sorts of genuine Highland mares, and latterly thp cross-bred 
fillies. Had a few of the old pure-bred colts been kept as 
stallions the process of mongrelisation might not have been so 
rapid or so complete ; but the hig stallions got all the patron- 
age, and so the pure-bred pony colts were castrated. A few 
old studs were preserved, notably that of Corriechuille, for 
which we are indebted for the modern Gaick strains of blood 
now being extensively used by Professor Cossar Ewart and 
Lord Arthur Cecil. 

As Achnacarry has a very ancient reputation in connection 
with deer-hounds, ponies, and everything connected with the 
work of the forest, we think it well to reproduce some notes 
kindly supplied to us by The Lochiel, who writes: — 

There never lifia been any special breed of ponies in this quarter, and 
until the last two years no one thought of im})roving them. Since tl)e 
formation of Lovat’s Scouts some lIupetu^ has been given to raising a class 
of animal suitable for military as well as sporting purposes, but of course 
this requires time. 

The faimers mostly used to bleed or buy half poui(*s, half Clydesdales ; 
so also the crofteis, excejit that those used by the latter were not as a rule 
so heavy, though some ot them did well enough as hill ponies For my- 
self, I have ne^cl been without a leal good pony or two bought in the 
distriet. I ha\ e two now — one thirty years old, a fast trotter, and the 
best hill pony J ever rode ; the other also smart enough to drive in 
London, and which we here in a pony carriage or on the road (iiding). 
You cannot find a better beast in the shooting season to carry ]>atmier8, 
or to carry myself, on steep, rough, or boggy ground Ihit these kinds of 
ponies are laie. In old days there was another chiss about this couiitv}, 
whether bred or bought elsewhere 1 cannot say. The stamp wiis small 
and with light bone,— not the b<‘st of shoulders, but extraordinary gooil 
ribs and back, with very poweiful quarters, about 13 hands high. Such 
a pony I once had, and it lived till close on thirty years old. This par- 
ticular animal was rather a slug and not very good trotting on the road, 
but wonderfully good with a deer on its b/»ck. No weight seemed too 
heavy, no ground too steep or soft. Another of the same stamp in my 
younger days was owned by an old Highland drover, who had the farm of 
Enacht on this estate. This man must have weighed 10 or 17 stone, and 
he rode the pony all the way to Falkirk and attended every market, ilia 
legs seemed to be only a few inches from the ground, so tall was he and 
HO stout his mount. 

The jionies of the present day, though wanting the character and endur- 
ance of those described above, seem to produce a useful class of animal 
when mated with any kind of well-bred sire, whether Arab, polo pony, 
roadster with action, or so-called Highland. The only cross I dislike 
extremely is the ordinary English tnoioughbred horse, which in my 
experience produces a weedy brute with long legs and no action, useless 
on the road and dangerous on the hill. The bad points of each parent 
seem to be reproduced and none of the good ones. 

Headers of ‘ Hob Hoy ' may be reminded by the above of the 
description which Scott gives of the somewhat ridiculous figures 
Bailie Nicol Jarvie, after his ‘^sair tribulations,” and Francis 
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Osbaldistone cut, with their feet almost touching the ground 
on their ho\peward journey from the Trossach country down to 
Balloch at the foot of Loch Lomond. No doubt the Great 
Wizard drew the picture from his own experiences early in the 
commencement of the past century. Wordsworth, who must 
have been accustomed to riding little Fell steeds in his native 
Lake county, did his celebrated Tour in just such an equestrian 
fashion. The small ponies of Inverness-shire no doubt dis- 
appeared before the craze for size and the very determined 
efforts of the Excise to put down smuggling, the little pony 
with its two kegs slung across its hack being all the form of 
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“ perngiit ” which those engaged in illicit distilling thought 
necessary in taking their productions from the more favoured 
barley-growing districts of the eastern mainland across to the 
west country. 

The Gaul Ponits, 

Sometime previous to 1833 there existed at Corriechuille, in 
the Lochaber district, a noted stud of Highland ponies. They 
were of all colours — browns, bays, greys, duns, yellow-creams, 
and piebalda The late Mr William M‘Kenzie on the Gaick 
forest bought some of the best of these and took them east into 
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the Badenoch country. Gaick, though not a royal forest, is one 
of the oldest on the list, and was never in the modern, sense 
afforested — ie,, cleared of sheep for the purpose of making room 
for deer. So far back as 16th July 1691 we find the Duchess of 
Gordon writing to Viscount Tarbert, who then held high posi- 
tion at Court, complaining of the abuses of the military detach- 
ment then stationed in Badenoch. In concluding her letter her 
Grace particularly complains of Captain Hugh M*Kay and his 
men as becoming exceedingly troublesome, not only by their 
several operations in other things but particularly by their 
wasting the forests, and especially that of Gaick being near 
them. They are so imperious that the forester dare not find 
fault with the doers.” In modern days Gaick has taken a high 
position in the deer-stalking world. 

In regard to the Gaick ponies, Mr Edward Ormiston, head 
forester, tells us that the most noted mare at Gaick for a long 
time has been Gaick Calling. This g' lnd old type of a Lochaber 
pony, when sixteen years old and carrying her ninth foal, was 
secured by Lord Arthur Cecil for £64, and passed into the 
New Forest. At the same time her own son was sold for £75 
to Mr Forsyth of Quinish for the Congested Districts Board, 
and was forwarded to The Bungalow, Penicuik, where he was 
renamed Atholl (fig. 1), and of him full particulars will be found 
in our notice of Professor Cossar Ewart's experimental opera- 
tions. The sire of Atholl was Herd Laddie, bred by Mr Donald 
M'Kenzie, Ballachulish, and the extended pedigree of which 
will be found in Lord Tullibardine's notes on the Atholl stud. 
As bearing much on present Highland pony-breeding, we give 
m eorienso the pedigree, with particulars, as supplied by Lord A. 
Cecil : — 

Gaick (/alliag, black, mare ; foaled 1880 ; 14 2 haiulH high ; weighed 13] 
cwt. off grass, Dee. 2, 1002. Has a curious splatch of white on 
inside of hock, attributed by Mr Ormiston to harking back to the 
old Lochaber piebald mares. 

Dam, Gaick Sally ; sire, Glentilt by Glengarry I. (see Atlioll pedigrees). 

G. dam. Old Sally by pure Highland liorse ; bied by Mr MTherson, 
Ethridge. 

G.-g. dam. Granny ; bred at Gaick by the late Mr McKenzie. 

Mr Ormiston, though he has parted with Calliag, still retains at Gaick 
two daughters, Polly and Tibhy, with a filly by the latter to Moss Crop. 
He has also got back Mountain Polly by Herd Laddie out of Gaick 
Calliag, and which won second prize at Perth last year (1904). Another 
mare he prizes much is Morag, a dun by (xaick Laddie, a son of Calliag, 
and which takes after the grand-dam in size, stamp, and weight. Last 
year she dropped a grand colt foal, yellow with black points and eel- 
back stripe, which he has named Highland Stamp. Tibby, Polly, and 
Mountain Polly were served last year by Moss Crop, and Morag by Herd 
Laddie. Hardiness is one of the strong features of the Qaick ponies, and 
Calliag, till she went south, never was under roof winter or summer. The 
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TOnieB are left out all winter, but the foals are taken in after New Year’s 
bay till the mares are dry of milk. They are let out during the day but 
taken in at iii^ht till May. They are never under a roof after that again 
till three years old. When three years old they are broken to different 
forms of harness work, dog-cart or van, and they do all the carting. “ When 
they are tractable in harness,” says Mr Ormiston, “ I send them to the hill 
to carry home deer. If the first stags are tied firmly on their backs they 
soon go as quiet with deer as with anything else. They generally have 
to take a stag 17 stone weight home over seven miles of bad road, 
through moss and down very steep faces. We cart coals and everything 
here with the ponies. We have fi/teen miles of bad road from the station, 
and their load is always half a ton. When carting they are hand-fed.” It 
may be added that Mr Ormiston finds Gaick ponie.s equal in hardiness 
during a severe winter to cattle, sheep, or even red-deer. 


Gitimchan, Glenquoirh, Mamore, Corrovr, Glengarry ^ and 
Aldourie Ponies. 

A stud which has taken special pre-eminence in the show-ring 
during late years is that of the Marquis of Tweedmouth at 
Guisachan, Beauly, Inverness-shire. The afforested ground, 
which covers 16,000 acres of the picturesque vale of South 
Affric, requires a number of useful ponies every season for hill 
work. Early in the Seventies the stud was fonned by mares 
selected in Mull, Skye, and other of the Western Islands. These 
mares were served by a black pony stallion owned by Mr Mac- 
leod of (.^oulmore, in Skye (see Applecross and Orchardmains 
articles). With a view to getting more quality and style (as has 
done Lord Middleton at Applecross) the late Lord Tweedmouth 
brought in Kit, a son of Mr Christopher Wilson's famous show- 
yard champion Sir George. Sir George was bred by Mr Wilson 
at hi.s place Uigmadeii Park, Kirby- T/)nsdale. 

The Fell ponies are no doubt of the same Norse character as 
those of the Outer Hebrides, the whole district of the Land of 
Lowthers, in the centre of which is the Priory of Lanercost, 
having for centuries been under Danish rule. They are all 
mostly browns and black-browns, ranging from 13*0 to 13*2, 
and run wild, galloping freely up and down hill, and know 
no housing. The Yorkshire Fell ponies {ride Mr Wilson's 
letter — Applecross Stud) are half a hand higher on the average. 

A number of the best of these mares Mr Wilson in 1872 put 
to Sir George, a Yorkshire hackney by Sportsman (796, H. S. B.), 
by Prickwillow, descended through Phenomenon from the original 
Marshland Shales, the Eclipse of hackney horse-breeding. Mr 
Wilson mated the filly progeny to the sires, thus by in-breeding 
securing the hackney stamp and action. Size, however, had to 
be kept down, and tlie second batch of progeny were turned out 
on to the hill, where short rations and a rigorous climate kept 
them under 14 hands. In the end there was produced George 
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5th, the Sir George alluded to. This stallion was invincible, 
and he and his progeny won all the gold medals qf the Koyal 
Agricultural Society at the Jubilee Show at Windsor. 

After a lapse of a few years (1896), Lord Tweedmouth intro- 
duced into the stud two exceedingly well-bred English pony 
stallions — Seabam by Lord Derby II., and Guisachan Miracle by 
the famous Little Wonder II. One crop of foals was taken 
from the former, and then Miracle was installed as stud-horse. 
That pony-breeding on these lines has been made successful at 
Guisachan may be noted from the fact that at the draft sale in 
March 1903 a pair sold at 130 guineas, a single pony at 68 
guineas, and others as high as 50 guineas. Notwithstanding 
this, and the fact that Lord Tweedmouth has supplied the 
crofters of the district with the services of a pony stallion at 
nominal rates, they still prefer to use small mongrelised Clydes- 
dales. 

In regard to the hill ponies in the forests of Glenquoich (Loid 
Burton), Mr George Malcolm says : — 

There are nine or ten good lull ponies kept, though nothing special 
has yet been done for the breeding of siieh. 'I'hey ha\e all been hought 
in, and present no sjiecial featiiies excejit that they are \eiy serviceable 
and sagacious, and most of them used to canning heavy weights to the 
tops of steep and rather high lulls. They are usually kept (uit till this 
|>etiod of the year (January). l)uiing the spring months they .ire taken in 
for the night or are put under eo\ei of open .sheds, but are usually tui'ned 
out for ]>art of cwery day that is not too .^toimy They have during these 
spiiiig months some extia feeding, of (•oul^e, which is of the usual kind 
— oats, hay, &c These* ponies, which belong to Ix)rd Buiteni, are used h\ 
his lordship and his guests, but a laige number of other jionies arc hiied 
from crofters and keepers for the cairying of d(*ei from the lull to the 
lodge, &c 

The hire of a hill pony alone is at (ileiHjiioich .3s. jier day, or if the 
owner is along with it, Os pei day, and the gillies receive a luncheon 
every day to the \alue of Is. (>d 

It i.s very much to lie regretteil that the breeding of the okl and hand- 
some stamp of hill ponies lias so much gone out. I have to j>ay a very 
long price for a hill ixiny when a really good one is required, and 1 have 
always thought that it would pay people who have facilities for it, such 
as sheep-farmers, to do some breeding of good hill ponies. 

During the shooting season, when grass is jdentiful, these hill ponies do 
not get corn for food, excejit an occasional feed when they come in with a 
load late in the evening. 

The foregoing remarks extend equally to Glengarry (Mrs 
Ellice), Corrour (Sir John Stirling Maxwell, Baronet), and 
Mamore (Frank Bibby, Esq.), which are all under Mr Malcolm’s 
management. 

At Aldourie Colonel Fraser-Tytler is using a handsome little 
Basuto stallion, Bom-Pom (fig. 2), which he rode for twelve 
months with the Lovat Scouts in the South African war. He 
is a grey, height 13*3 hands, girth 6 feet 5 inches, and measures 



THE HIGHLAND PONY. 


73 


7| inches below the knee. He is an extraordinary stout pony, 
fast, active, ^nd a wonderful stayer. In two riding tours taken 
in Scotland he has been found to tire less than any other horse, 
and is so docile that the Coloners children ride him. He shows 
the Arab in everything, as may be judged from his portrait. 


The Applecross Stud, 

Whether it be raising Shire horses, hunters, or crosses from 
the Arab, it is well known that Lord Middleton is not only 
most enthusiastic but practical. Operations in connection with 



Tig 2 Bnsuto ptmif Potn Pom ’ 

the former are conliiied to his extensive estates at Ihrdsell, iieai 
York. At his lordship’s deer-forest of Applecross in the High- 
lands he has a very grand and very pure stud of Highland 
ponies, regarding which he has been good enough to forward us 
the following particulars : — 

The pi*e8ent Applecross stud of pomes was formed about the yeai 1878,' 
though previous to tliat time niy father, the eighth Lord Middleton, kept 
and bred ponies at Applecioss. About that tune he came into the posses- 
sion of a grey mare, Kitty, which he bought with the propel t> from the 
Duke of Leeds in 1801. This mare had been bted by the M‘Keii7ie3 of 
Applecross, who had ponies at the time on the place, wduch he bi ought 
from Skye, 
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The mare Kitty was a good type of the Highland pony. In 1878 I 
bought a bay mare in foal from Mr Macrae of Glenbaragait in Skye. He 
(Macrae of Glenvarait) was of the same family as the Mifcraes of Cam- 
sunary, near Cornisk, in the Isle of Skye. This mare was a beautiful 
type of the Highland pony, small, strong, full of mettle. At that time 
she was in foal to a pony which took first prize at the Highland and Agri- 
cultural Society’s Show. She dropped a bay filly, and both go respectively 
now by the names of the Old Skye mare and the Young Skye mare. 
From these two mares many of my ponies have been bred. 

In 1882 I bought a beautiful grey mare, Molly (foaled 1872 and 1873) at 
the sale of Lord Dacre’s ponies at Garve, Lord Dacre having then given 
up his forest. She was his favourite hill pony. I bought another, which 
did not breed. This mare Molly was larger than the two Skye mares, 
about 14 hands, and strong. She had a family of three colts and two 
fillies to Glen. Glen’s sire used to travel in Skye and was a chestnut with 
a white mane. The eldest colt, foaled in 1884, was a chestnut with silver 
mane and tail. I have ridden him for the last fifteen years, and have 
always taken him with me to Scotland. He is a wonderful pony, very 
strong up to 16 stone, can walk five miles an hour, is exceedingly wise 
and clever, and never makes a mistake. A sister (grey) was a carriage 
pony, and is breeding now. Another sie travels at Birdsall with the 
stallions. A brother goes in harness. The other colt 1 sold. 

Ill legard to types and colours, all my ponies are thick-set, stiong, 
short-legged, and bred especially for cariying weights (deer) and for 
riding on the hill. Their colours aie black, chestnut, grey, and bay. The 
chestnut jirobably comes in from (Ben, as T hold that chestnut and black 
are akin. 

In the spring they plough, cart, and execute the general woik of the 
foresters’ crofts. In the autumn they of course do the work required of 
them in the forests. Some T use as carnage j>onies, some also I use at 
Birdsall for going mes.sages — post-office communication and the like~or 
travelling as groom’s mounts with the Shire or Thoroughbred stallions. 
All are brought to Birdsall to be broken They usually arrive in a truck 
with the Highland cattle. They are then broken at The Hunter Stud 
Farm, and used for the different classes of work alluded to in order to 
make them quiet and tractable. Those required at A]q>lecross are re- 
turned for woik there. 

Some I have successfully bred from here to the Arab stallion — beautiful 
hardy ponies, fit fur polo or hacks, and I sho ild think just the sort for 
mounted infantry. I have all through tried to keep up Ihe Highland 
pony hardihood. Here (Birdsall) and at Appleeross they only get hay or 
silage during the snow-times. Of course during the stalking season they 
get a feed of corn daily. Except those used for carriage jmrjioses, they 
are never under cover, and the latter are only kept up during the period 
they are used for carriage work, being turned out for the winter. 

The first sire used at Appleeross was Glen, a black or brown, 
bred and owned by Mr McLeod, Coulmore, in Skye. This Glen, 
the reader will perceive, is exactly of the same blood as Allan 
Kingsburgh, mentioned in Lord Arthur Cecirs notes about 
the Orchardmains stud. He was a strong thick pony, with 
capital feet and legs and good shoulders. Lord Middleton 
bought him in 1881. He died in 1888. The next stud-horse 
(still in use) was Fitzgeorge 4265 (H. S. B.), foaled in 1877, 
by Sir George (778), the famous Champion prize-winner of Mr 
Christopher W. Wilson of High Park, Kendal. Fitzgeorge’s 
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dam was Fanny, a well-known Cumberland mountain mare out 
of Me^l, and came of a noted Cumberland Fell stock He was 
bought at the Islington Show in 1893. He is a grey, 14 hands, 
of great power and substance, with very good action. Borro- 
dale, a grey, by Fitzgeorge, foaled in 1895, is a strong thick 
pony with good action, out of Morag, a wonderfully good, strong 
dun mare of a beautiful type, used for many years carrying 
deer and sportsmen. Morag’s dam was by a dun pony from 
the old grey mare Kitty, her grand-dam the Old Skye mare. 
The dun pony was by Comet, a Welsh pony belonging to a Mr 
Bower, who rented Strathiard in Skye, and travelled him. 

Of the seven mares being bred from at present, five are by 
Glen. That the Skye blood has always been particularly strong 
in the stud may be noted from the fact that Buadh, chestnut 
with silver mane and tail, the Uist colours, foaled in 1883 by 
the Old Skye mare, has had three colts and fillies to Fitzgeorge, 
and that a bay mare by Glen, foaled in 1885, dam the Young 
Skye mare, has had to Fitzgeorge two colts and two fillies. 
All the produce, as all modern students of modern pony- 
breeding will see, represent as in the Guisachan stud com- 
binations of a very old Highland strain of Island blood 
with Cumberland Fell through Fitzgeorge's dam. Sir George, 
of course, as has been noted, was a blend of Fell and Hackney. 
Molly II., a grey by Glen out of Lord Dacre’s mare, has one 
colt and two fillies to Borrodale. A bay nr»re by Fitzgeorge 
out of a Glen mare is breeding successfully another, a black, 
to Borrodale, while a daughter of Buadh and Fitzgeorge has 
had a filly foal to his lordship’s Arab stallion which stands at 
Birdsall. A little hack mare (1884) by (Hen, dam the Young 
8kye mare, has a filly to Borrodale. In regard to the breeding 
of the noted Sir George type of ponies, we cannot do better 
than quote the following from a letter of Mr Christopher W. 
Wilson, now of Iligmaden Bark, Kirby-Lonsdale : — 

Tlie oltl Galloway was the same as the Fell }>ony, only showed a little 
more breeding. The F^ell [jony iu my ]mrt of the country is from 14 1 to 
14*2, and usually used for all kinds of farm work ; in fact it is a miniature 
little cart cob. The Arab crosses will not stand the winter out of doors. 
I saw a lot of them in the Island of Harris, but they could not remain 
out in winter the same as the Fell pony. No doubt the Arab cross 
sweetens their heads, but they lose the bone and constitution. My Sir 
George ponies used to lie out all winter, and I only took them hip about 
three weeks before sending them to theC Islington Spring Show and 
winning with them. 

I am (jiiite sure the Hackney would be a much more suitable cross foi 
the Fell pony to breed troopers from than the Arab. They would he 
much hardier. I don’t mean the pampered-up hackney* 
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Tlie Ihnimchorry Ponies. 

The Drumcliorry stud of Mr Donald Stewart has of late 
made its mark in the Highland Society show-ring. The blood 
is mostly off the North Uist stock of the Macdonalds of Bal- 
ranald, and directly traceable to Tom, the property of the late 
Mr Macdonald, which was first at Glasgow in 1882 and Inver- 
ness in 1883. Moss Crop, the gold medal winner at Dumfries 
in 1903, is a typical Highland stallion, short coupled, and with 
good substance and power. His dimensions are — height 14*2, 
below the knee 8J inches, length 21 inches below the hock, 
width between legs 10^ inches. He was bred at Balranald 
and was got by Sollas, and is come of an old North Uist strain. 
He was first in his class at Aberdeen. At Drumchorry Mr 
Stewart has Heather (No. 252), also bred at Balranald. He 
was awarded a silver medal at Aberdeen. Highland Nancy, 
better known as “ Donald Stewart’s j rey mare,” bred by himself, 
is a grand representative of her sire, Herd Laddie. She is 14*1, 
is wide in front, very powerful, and has 7J inches of lione 
under the knee. Darling, Mountain Maid, and Mountain Polly 
are also nice mares at Drumchorry. Mr Stewart had the stud 
at Glenloy, six miles from Achuacarry, the only stud of note in 
that district since Corrychoile^s time, and in which was con- 
served a good deal of the old blood which has been found so 
useful at Gaick. All good pure strains from time to time were 
drawn upon, including those of Atliole through Glengarry and 
Herd Laddie. Mr Morgan of Dunblane, who accompanied Mr 
Stewart to Uist, is still alive and has pleasant memories of his 
visit to Balranald, where they found the colts harrowing-in 
the old wild oats, as rough as the oats themselves, and you 
could hang the latter by their beards on your hand.” The same 
stock had been on the place at r>alranalu as long as man could 
remember, and one old horse then at work in the harrows was 
thirty-two years old. Heather was bought on the occasion of 
that visit, and Moss Crop was afterwards sent for. The Drum- 
chorry mares have been handed down from father to son for 
many generations, but it is generally thought that they origin- 
ally came out of the Kirkmichael district. Highland Nancy 
had a colt foal in 1903 and a filly foal in 1904 to Moss Crop, 
who served 80 mares of all sizes from 12 to 16*2 hands in 
Inverness-shire and Perthshire, and almost as many in 1904 in 
Inverness, Perthshire, and Forfarshire. 

The Ponies of the Inner and Outer Hebrides, 

In dealing generally with the ponies of the Western Islands 
of Scotland one has to consider very carefully the means and 
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difficulties of communication with the mainland. There was, 
of course, m,uch inter-trading during the periods when wind, 
weather, and sea permitted. For a long time there has pre- 
vailed a tradition that the general excellences of most of our 
Highland ponies were entirely attributable to the latter-day 
misfortunes of the Spanish Armada. Without the story of the 
unfortunate Armada we would be quite willing to accept the 
idea that Spanish blood, which of course was Asiatic blood, in 
some form or other found its way on to these island shores. 
Spain was the great maritime nation, and before Columbus 
discovered America (1492) its mariners pushed trade in every 
form and in every direction. 

As subsequently mentioned (see Argyllshire and Glenorchy 
loonies), Spanish stallions were evidently sought after before 
and after the Armada period. Though more than one breed of 
cattle and horses have had their excellences traced to some 
connection with the flotsam of these ill-fated ships, giving all 
respect to the modicum of truth which is attachable to tra- 
dition, we do not think that such foundatory theories would 
bear crucial examination. Climate, soil, and the systematic 
introduction of blood calculated to be superior, have with skill 
and judgment been responsible for all that is excellent in our 
British horses at the present day 

The Armada tlieory, however, falls to be d(*alt with, more 
particularly so when the Mull pomes are un i ‘r review No 
doubt exists whatever as to a large ship having been blown up 
ill Tobermory harbour, but it is not so easy to accept the state- 
ment that tlie Spanish horses swam ashore and were the means 
of improving the native breed. In the ‘ Ilarleian Miscellany’ 
we find from the evidence of the surviving Spanish sailors that 
such horses as were carried weie thrown overboard long before 
the scattered fleet had got through the Bentlaud Firth. ]1ie 
evidence of John le Comdo — and he is not alone — is very 
particular as to this. “He was in the Admiral’s ship, he 
saith ; after the Spanish fleet parted with the English fleet 
they cast out all the horses and mules into the sea to save the 
water which was carried in certain hulks for that purpose.” 
There may possibly be some little truth in it, but, independent 
of this, small doubt whatever exists but that Spanish blood was 
at an early period introduced into the Western Islands. As 
to the Outer Hebridean islands, they seem to have belonged 
to the old Norse stock, as did the M‘Neills of Canna and' 
other islanders themselves. The white-maned breed of Uist is 
the same as is to be found in the Faroe Islands and elsewhere, 
these markings being very general amongst northern pomes. 
The Uist, Barra, and Hebridean ponies generally are dealt 
with in the article on Professor Cossar Ewart’s experiments. 
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Mr Macdonald of Balranald says that the old dun breed are 
the most prized, but that they have been getting vjery scarce of 
late. 

The Isle of Mull Ponies and Isle of Shye Ponies, 

If the reputation of tlie old Mull pony was not quite so 
ancient as that of the Galloway, it was at one period almost as 
great. Possibly when the dealers found the stocks of the latter 
somewhat thinned or impured by crossing they bent their steps 
further northward. Intercourse between England and Scotland 
was getting greater every year, and the drove-roads leading 
southward by Lanark, Dumfries, and Carlisle through West- 
moreland at the close of Falkirk Autumn Tryst were thronged 
with black cattle. Many of the masters accompanied these 
droves for certain distances, as cattle-thieving was so common 
that a special staff of Bow Street runners liad to be employed 
for self-protection. Just as the soi’hern graziers used York- 
shire or Norfolk hackneys for their work, which required many 
long and rapid journeys from market to market, the northern 
men rode their own hardy hill ponies, which, though endowed 
with less pace perhaps, were always sure-footed, hardy, and 
reliable. Though it was as a saddle-roadster that the merits of 
the Mull ponies were first recognised, they grew into im])OTtance 
as a useful type for the petty classes of collective and distri- 
butive work developed by our railways. They were always 
saleable to go south, and being regularly inquired after, the 
northern dealers or their representatives regularly attended 
Salen Fair. The Scottish contractors also needed large numbers 
for their own parcel-cart work, and outside of this butchers, 
bakers, and small tradesmen generally were asking after some- 
thing hardy and active, and wliicdi they might trust to stand 
still at the door of a customer. 

Mares which might have proved useful for reproduction were 
sold with possibly a year’s work in them when four years old at 
very much the same prices wdiich were asked for geldings, and 
so the old stock gradually became depleted. The mischief was 
not allowed to end there, for Clydesdales, lioadsters, and other 
types of stallions peculiar to the Lowlands were taken in with- 
out much regard to what the subsequent results might prove. 
The cross-stallions from these being kept entire, the work of 
mongrelisation was gradually extended. Still, a few stuck to 
the old sorts and used an old-fashioned Mull sire when oppor- 
tunity oiBFered. We have through this some strains of the old 
Mull blood in which to set to work. The actual Mull pony 
which made the market may not be got back, but we have 
something like it which can reproduce itself, and know that 
matters ought to be trending in a useful direction. 
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Having regard to the fact that the Mull ponies must have 
earned many^ of their best points and characteristics from Arab 
or other pure or modified form of Asiatic blood, Mr J, H. Munro 
Mackenzie of Calgary, who is somewhat of an enthusiast in 
Highland pony-breeding, has been going back into what might 
be called the prehistoric period so far as the Hebrides are con- 
cerned. Disappointed like many others with the thoroughbred, 
or that form of it which generally finds its way, as we have 
shown, into the regions north of the zone of racing, he brought 
with him from Algiers a useful type of Arab stallion, which he 
had there used as a hack. The stock of Syrian, as this horse is 
called, on Clydesdales was, as might have been expected, un- 
successful, and his owner set himself to pick out something 
closer akin, as to type at least, in the existing Island mares. 
When writing on the subject, we had the following communi- 
cation from Mr Mackenzie: — 

I think Fr.iccado (L*^4), dam tlie i^aiiga Mull maie, was (jUite one of the 
old heavy kind that would do all the w'ork on a small farm, and liei sue, 
the Kinghati pony, was just quite such aiK»ther. He was bred by the late 
John Maclean of Kinghan. After seiving some Lime in Mull he went to 
Canna, and was there bought by the late Air Lang. Mi Lang sold him 
to Mr (Jeorge liobb of the C'aledonian liailway Cyompany, who w'oiked 
him in a little van till death I often wanted to buy him back, but still 
time went on and the old pony died Molly (134) is out of a good Mull 
pony olf an old kind my late tenant Mr Thoibiiin used to ha\e. All of 
them were dun wuth black stupes down the back and markings on the 
legs. Slie was a “ chance get by .some jmui} running on the hills The 
Mist (131b) was bred on the Loss of Miili, and said to be pine Mull She 
IS no doubt a tine t;ype of the strong Highland pony tit toi farm woik, 
but .she looks to me much liker the old Glengairy Jiony, and it is quite 
possible she has a strain of his blood, as a son of his was in AIull sixteen 
yeai*s ago. As yet 1 ha^e not been able (Aju’il 11)03) to tiace out or 
identify this strain. 

The line 1 am going on is to tiy to get better backs and shoulders on 
the Highland ponies I like the Olydesdtile as much as any man, but the 
cross was not a success the land and keep here are too }>oor for Clydes- 
dales. 1 am crossing Highland maies with the S>rian, .i well-bred and 
very good ty|)e of Arab. 1 am putting the lillies of this cross back to 
Islemau (see pedigiee, show > aid succe8.ses, and poi trait). Putting Syrian 
(the Arab) to \ery .small ponies, 1^2 to 13 0, 1 got them too small ; but 
putting liim to the stiong lligliland mares about 14 2, 1 ha\e had some 
grand jxunes, and all I Jiavc sold have a\eraged over £14) each, lam 
quite sure the Arab blood made the Mull pomes wdiat they were in old 
times, and 1 do not see w hy we should not go back to it again. 

All excellent representative of the modern Mull pony is 
Islesnian (253, Polo Pony Stud-Book) (fig. 3), first-prize winner at 
the Highland and Agricultural Society's Show at Dumfries in 
1903. He has plenty of bone, good joints and feet^and possesses 
pleasing shapes. His sire, Benbecula, was a Uist pony, his dam, 
Molly (third in the Highland Brood Mare class. Polo and Bid- 
ing Pony Show, Loudon, last year), a Highland black mare by 
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believes, if the Arab is to be introduced for improving purposes, 
in the Indian Arab, which is able to confer much horxe and 
substance, and thinks that the most useful of such sires could 
be bought cheaply in Bombay. An excellent type of an Indian- 
Arab pony stallion was exhibited as extra stock at the Edin- 
burgh Agricultural Exhibition in 1903. He is the property of 
Mr G. Alexander, Cockburn Hill, Balerno, and has been suc- 
cessfully used as a sire in Perthshire to pony mares. 

In the meantime it is satisfactory to note from the Orchard- 
mains, Guisachan, and Applecross pedigrees that we have still 
a good deal left of the old Skye blood so long preserved by the 
Macleods of Coulmore. 

The following letter from Mr Garrioch, factor on the Lovat 
estates, throws light on this old Skye blood as well as on 
Guisachan, Applecross, and Orchardmains pedigrees : — 

Be ’^ty Estates Oh’k f, Beat ly. 

Dear Sir, — Lord Lovat lias handed to me your letter of the 21st ult. 
regarding the garron pony stallion Allan Kingsbiirgh, and I have now 
seen the coachman, who infovnia me that his lordship’s grandfather had 
the pony (a daik bay) for twenty -eight years He bought him from Mr 
Macleod, Kingsbiirgh, Skye, and got his pedigree, which was an excellent 
one, but it is not known where it is now. Lord Tjovat was in the way of 
sending mares to this horse to Skye before buying him, and when he 
heard that Mr Macleod was about to castrate him he bought him and 
informed the present coachman at Ik^aufort that Allan Kingsbiirgh was 
the purest bred Highland pony in Skye. After he came here Mr Macleod 
used to send mares to him, and sent one as often as five seasons. He 
left nearly a hundred foals TiOid Lovat gave all the crofters the service 
of the horse free. There is still one of his numerous })r(»gcny at Beaiifoi’t, 
a mare about twenty-eight years old She has had six foals, but not one 
of them is here The coachman tliiiiks the hoise was bought alxiut 
thirty-five years ago. He was shot at Beaufort nine xears ago (1895), 
when he must have been about thirtv years old. 'J'he coachman says a 
grandson of Allan Kingsbiirgh travelled Tnveiness-shii’e for two seasons 
about six years ago. Ife was a black pony and belonged to Mr Macleod, 
Coulmore, Antafallie, Kesso'b, Inverness. Mr Macleod is now, I under- 
stand, in America. 

The Isle of litem Ponies. 

Though the ponies of the Isle of Bum owe much of their 
modern reputation to the enthusiasm of Lord Arthur Cecil, and 
the fact that a Bum pony mare was used by Professor Cossar 
Ewart in carrying out his experiments with a zebra sire, they 
seemed to have possessed characteristics of a most pronounced 
and valuable character for close upon two centuries. About 
the second-decade of the eighteenth century (1712) Clanranald 
introduced Eastern stallions from the mainland, and these no 
doubt gave them symmetry and quality, features not too pro- 
nounced in any of these island ponies, or the Norwegians which 
the Vikings brought round Cape Wrath with them in their 
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galleys. Dr Johnson, who with Boswell was the guest of Mr 
Maclean, th^ then proprietor of the Isle of Coll, has the fol- 
lowing entry regarding Kum ponies in his ‘ Tour in the 
Hebrides * : — 

The horses are vtny small, but of a bleed eminent for beauty. Coll not 
long ago bought one of tliem from a tenant, who told liim that as he was 
of a shape unf’onjmonly elegant he oould not sell him but at a high price, 
but that whoever had him should pay a guinea and a half There are saifl 
to be in Barra a lace of horses 3 ’et smaller, of which the highest is not 
above 3G inches. 

It would thus seem that the breed had a special value for 
improving purposes in the eyes of the natives of the other 
Hebridean Islands. The remoteness of Rum, like Barra and 
the Uists, kept the breed uncontaminated by mainland crosses, 
of which the latter were chiedy combinations of small old-tyjie 
Clydesdales and coach-horses, save, as we have noticed, in the 
Glenorchy and other royal forests. If fresh blood found its 
way by times into Kum, most likely it would be from Tiree, 
Mull, or Skye. Up till fifty years ago they were still con- 
spicuous for their shapes and style, and they have stcadilv been 
conserved from within. Lord Arthur Cecil has very kindly 
given us a sketch of his Highland stud, and as it practically 
is the iriodeni histor}^ of the Kum pony, we give it iu his 
lordship’s own words. — 

In 18(12 I reiucmbci nine veiN gontl black jKmiea coming to Ilatfielcl, 
whuh welt* aaul to liu\e been lunning quite >m 1(1 in the Kland of Hum. 
They were all too wild to be bn^ken but two, \\hich m\ biothei (the late 
Lord Lionel Cecil) and I succeeded in getting quiet enough for us to mie 
and drive, though the}" were never a veiy safe conveyanci* As long as 
they were allowed to go their tivvii pace up-hill and dow n-hill (al»out 
twelve to thirteen miles an hour) they were all right, but they conld not 
be checked or .steadied. We IiuiiUhI and drove tliem till tliey were 
twenty-eiglit or twenty-nine years old. I oveiheaid my f.ithei telling 
liord Cowley, the Duke of Wellington, and some others that tln‘y showed 
so much Eastern blood, when he visited the island in 1847, that as he 
was returning home fiom Kum lie bought a hoise for £5 that he saw 
kick a C 4 ib to jueces in fixiiit of his hotel iu Glasgow. I thou(}ht he called 
it thoroughbred, but 1 was only eleven ^ears old, and he may easily have 
said pure (probably Highland), because I came across the son of a 
man, Maclotxl of Ooulmore, who sold a hoi'se called Lord Ronald to my 
father to turn down in Rum. My father also turned a Spanish jackass 
out on the island and bred some magnificent mules, which were Working 
in the garden carts far on into the ^Seventies. % 

In 1888, when Rum came to be sold to Mr Bullougb, now Sir George 
Bullough, T bought eight of the ponies — Iona, Muck, Rum, Staffs, Eigg 
(a young stallion afterwards cut), Bagsy, Yolk, and Hebridean (a stallion 'l 
— and continued the breed ; and when again in w^aiit of a stallion I re- 
membered in 1884 or 1885 seeing a stallion and two mares shown at the 
Highland and Agricultural Society’s Show. These were all bred by the 
same man, Mr M‘lA*od of (Vmlmore. 1 bought the stallion. Highland 
Laddie, under the nose of a man who liad come all the way from Vustralia 
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after him, just securing him by ten minutes. I then set to work to find 
out how he was bred. 

I traced Mr M‘Leod from Australia to New York, and then found out 
that the home was of the same breed as the stallions used many years ago 
at Applecross and Guisachan, all being got by Allan Kingsburgh out of a 
very noted mare, Polly. Allan Kingsburgh was sold to Lord Lovat, the 
grandfather of the present peer, but only on the understanding that Mr 
M‘Iieod sho\ild have free use of his services, and with him and also with 
Polly Mr M‘Leod bred eight, all of them noted ponies. In his letter tell- 
ing me this he asked me if I was any relation to the Lord Salisbury who 
bought a horse call(‘d Lord Ronald of the same breed and sent him to 



Fig. 4. — Jlujldnnd pony UujIJnnd jAiddh.'^ 


Rum. He described this pony as a mouse-dun wiih an eel back. Tlie 
story was told of Allan Kingsburgh that he swam a loch with a deer on 
his back. 

Highland Laddie (fig. 4) was identical with the Rum ponies in appear- 
ance and type. Having been through all the Outer Islands, 1 am quite 
certain that the Rum ponies are of the improved type of Uist ponies, as 
well as many of the more remote mainland ponies. 

I also used for my Rum mares (though I never kept any mares for 
breeding from him) a very good pony, M amnion, by Mars out of a mare 
by The Yankee [see Mull pedigrees], who was greatly used for Highland 
mares. This mare’s mother, again, was by an Arab belonging to Poltab 
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loch out of a very favourite deer-Htalking pony, Mainiion, and was the 
most extraordinarily im])ressive sire I ever saw, but he entirely lost the 
Highland type* 

It may be interesting to know that nearly all the stallions of 
his Bum breed Lord Arthur Cecil has used with marked success 
in the New Forest. They contribute hardiness to the Hamp- 
shire stock, which are bred in a much softer climate. A 
stallion by Hebridean out of a Fetlar mare his lordship re- 
cently presented to the Congested Districts Board (a Bum, 
Fetlar, and liarra combination, all island blood) for use in Barra. 



The Barra people are, how^ever, beginning to have a craving for 
size. During the past year the Orchardraains stud, now so 
large and various, has been enlarged by six mares of the main- 
land or so-called garron type — two silver-maned ones from 
Uist, two mouse -coloured duns, and two blacks, Calliag and 
Duchess (fig. 5), the latter being the fir^ at the Highland and 
Agricultural Society’s Show at Dumfries, and winner of the 
Champion Cup for mountain and moorland ponies at Islington, 
1904. Belle, an Atholl grey Highland Laddie mare, is now 
(1 894) at The Bungalow. J im-J ain’s pedigree we give fis follows. 
Hebridean’s father was washed over the cliffs of Bum in 1877 
(fig. 6). 
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PEDIGREE TREE OF JIM-JAMS. 


Alan Kingsburgli, 
bred by M‘Lcod, 
Coulinore, 
Skye. 


Polly, 

bred by M‘Lend, 
Coulmore, 
Skye 


Hebridean, 
bred wild on 
Rum, 
black. 


Rum, 

black 


Staffa, 

bred wild on Rum. 

The true brown, 
with mealy no 80 and 
belly so often seen 
in native ponies 
of all breeds. 


Highland Laddie, 
black. 


I 

JlM-J VMS, 

bled by Lord Aithui Cecil, 
black mare, Rum breed, 
born 1891. 


PtoftHsor CotiS(fr Eirarfs af TIu' Buiojalofr, 

In writing on Highland ponies and the breeding theory, it 
would be like leaving Hamlet out of the play not to notice the 
useful work of the Congested Districts Hoard in this direction, 
and more particularly the experiments being carried out by 
Professor Cossar Ewart with the view towards finding out pony 
stallions for the crofters which shall be more suitable for their 
mares, while hardiness, cost of keep, utility on the land, adapt- 
ableness for hill work or for mounted infantry purposes, and 
eventual marketing at a profit, are all fully considered, than the 
present Clydesdale and other cross-bred combinations. These 
experiments have now been carried on for a few years at The 
Hungalow, Penicuik, Mid-Lothian. The evolution of a special 
sire which may be safely used in a given direction requires two 
or three generations, yet much may be learned from present 
results. I’epresentatives of all the more noted island and main- 
land breeds, both colts and mares, have been got together and 
mated with judgment, the results being noted with scientific 
accuracy. Ponies of what might be called kindred bloods, like 
the Connemara, the Iceland, and the Norwegian, are used as 
well, and several most interesting out-crosses with the Arab have 
been tried occasionally, also a modern English thoroughbred. 

A noted sire at present used is the dark-grey colt by High- 
land Laddie out of Caick Calliag, already alluded to in our 
notes of the Gaick stud. He is a grand upstanding type of the 
hill pony, which is mostly in demand for deer-stalking purposes, 
is 14 2 in height, and has plenty of bone, shoulders well set 
back, and great strength across the loins. A full account of his 
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ancestry is given in the notes on the Gaick stud (Gaick Calliag) 
and Atholl stud (Herd Laddie). 

Quite as interesting as Atholl is the mare whicli is in foal to 
him with a view towards getting a good island and mainland 
cross. This is Benbecula (fig. 7), bred in South Uist, and a very 
grand type of the fox-coloured, white-maned breed alluded to. 
Somewhat short in the shoulders, she has great depth of rib, 
stands square, and has a well-tapered, well-set neck and counter. 
She is 14*2 hands in height, and measures under the knee. 
Set to work in the plough very early, she, like a good many more 
of the Uist ponies, seems to have a disposition towards easing 



Fig 7. — Benbecula man. 


(or knuckling) her hind pasterns. She is altogether a very sweet 
type of a pony mare. Already she has bred a nice 13’0 colt 
to a pure-bred Norse stallion. 

A pure-bred Barra stallion, three-year-old and 12 hands in 
height, shows all the characteristics of the unmixcd pony breeds, 
and is specially interesting in view of future well-arranged com- 
binations (fig. 8). He is a dark-brown with black points (no 
white), has the best of feet, and well-turned joints. For hill or 
contemplated military purposes he has possibly not the neces- 
sary weight or size. Something more after what is wanted in 
these directions will be found in the Barra-Uist combination. 
This is a grandly set, seven-year-old, 13-3, dark-bay mare, with 
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neat head, short back, and a saddle look about her. She is in 
foal to Herd^ Laddie. A very good specimen of the Barra and 
garron cross is seen in fig. 9. 

From the natural-history point of view possibly the most in- 
teresting pony at The Bungalow is the little mare, which may 
well be described as an Arab in furs, for beneath her tremendous 
coat of hair she has all the points of the Asiatic breed to which 
we are chiefly indebted for our modern racehorses. Bred in 
Iceland, she is blocky in every way, but, like most ponies, 
possesses good feet and joints. The mane is tremendously 
thick, and though dark on the outside, is of a yellowish colour 



Fig 8 . — Ban a UaUwii, 


within. The most interesting feature about her, no doubt, is 
the upper portion of the tail, or rather dock. The hair on the 
upper part of the dock in winter spreads out in something like 
a fan, and shields the upper and more sensitive parts of the 
thighs, with the under parts of the body situated foiward there- 
from, from hard-driven snow (fig. 10). In summer this part of 
the tail entirely disappears, leaving the under and nerve portion 
to do its duty in the matter of switching away such flies as may 
find themselves into northern latitudes. 

To those who are studying the question of the production of 
ponies from a military point of view, the most interesting of the 
large and varied collection at The Bungalow is the dark-bay mare 
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with white face by Hadeer, Lord Arthur Cecils Arab stallion out 
of a grey Scottish pony of unknown pedigree (fig. 11). She is 
14 0 and twelve years old, has beautiful riding shapes, and was 
declared by Colonel Jtimington of Ilimington's Scouts fame on 
a recent visit to be his ideal type for mounted infantry purposes. 
Tliat this mare is a safe sort to breed from in the infantry 
remount line is evidenced by her colt from a pure Norse pony 
stallion, the winner of a first prize at the great Norwegian show 
at Thorheim This colt, which will glow to a fair size, has a 



J’'ig 9. — Barra ami yarron 


rather captivating, neat, short head, well-set shoulders, and fair 
length ot back. The Scandinavian eel -stripe is carried right 
down through the tail-head. 

An Arab and Skye cioss-rising two year-old shows a good deal 
of the character ot the former, though the Skye ponies were no 
doul)t in old times indebted to the Arab for many of their 
special excellences. A dun eel-backed colt by a Norse sire out 
of a half-Arab mare (by Hadeer), 1,‘M, with dark points and 
absolutely free from white, has true pony character and well- 
set shoulders. Another colt by Natrone, an Arab stallion 
belonging to the Congested Districts Hoard, and out of a Skye 
mare, is scarcely less interesting (fig. 12). A very sweet Arab 
and Norse combination is the two-year-old mare, 13*2J, and 
which combines seemingly the best points of the Asiatic and 
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northern breeds (iig. 1.*)). Along with the latter is a colt, a com- 
bination of the Connemara and thoroughbred, rising 13‘2j, two 
years, with real good shapes and style. The Couneinaras benefit 
through a climate softened for the greater part of the year by 
the action of the Gulf Stream, and a good strata of limestone 
in the dry soil which underlies their pasture. 

This particular colt seems exactly the type to put riding fore- 
ends on to many of our short-necked, short-shouldered Iligli- 
land ponies. The yellow-coloured dam of this colt, a pure Con- 
nemara, has exceedingly 
blood-like shapes, and (piite 
after the style of remount 
wliich is being souglit after 
for most modern cavalry 
purposes. A misfit as to 
size for cavalry of the line 
would naturally enouLih 
fall from this into the 
mounted infantry service. 

A white mare, a present 
from Sir John (iilmour, 

Ilaronet of Mont rave, to 
the Congested I)istnci.s 
Hoard, is one of the old 
moss - trooper sort, and 
takes considerably after 
Herd Laddie, to wdiich she 
is related. She is lu foal 
to a Connemara colt, and 
we think the cross with 
more blood-like shapes and 
shoulders might do some 
good amongst the smaller 
island pomes in raising 
them up to the 14*2 standard. There are numerous other ponies 
— Faroe Island, Iceland, Java, and Shetland — which scarcely 
come witliin the purport of this article.' 

' Since tl>e abo\c was in Atholl, as (he propeit} nf (he Congested Dis 
tiict Hoanl, lawt season sci ved a large numl»or of iiiareb in South Vist. The ]>uie 
hred llarra ntallion, after aerMiig a iiuiulier of niai'es, amongst othei's the Celtu 
maic whicli is expected iii foal, •^uccuiuIkhI to ^itentib last inter, much to Pro- 
fessor (\i8fiar Ewart's regret. The colt h\ Natroiic out of a Skje mare has 
developed into a gland three-jear e<*lt, and ^^a.s puichased hy the Congest^<l 
Distnets Utiard eaih tins jear. The Connemaia and thoioughhred combina- 
tion, a jellow dun, has turned out a typical Connemara, thus «ho\Mng the pre 
potency of the old Irish breed. She is also the proi>erty t>f the Congested 
Districts Board, and will serve this season in some part of the north. Sir John 
Qilinour’s mare had a filly foal to the Connemara colt, not quite so good-looking 
as the dam, hut will make a useful hnxKl mare. The niaic hy Hatlecr (Colonel 
Himiugtoii*s ideal) is expected in foal to Mr M‘ Hardy’s Braemoi-e 



Fig. 10 . — VdtK ponify shotnng tnnUr grouth 
of hair on tail. 
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The connection between the Fell pony and the Highland has 
been established, as we have seen, by the use of. Sir George 
blood in the Guisachan and Applecross studs. The relationship 
no doubt was always very strong, and there is every reason to 
believe that the Fell pony held full relationship in older times 
to the Galloway, and that other steed of which Scott in the 
* Lay of the Last Minstrel ' has written : — 

“ At the first plunge the horse sunk low, 

And the water broke over the aaddle-bow 
In 'v ain ; no torrent deep or broad 
Might bar the bold inoss troo])er’B road.” 

Long ere the Curwen Bay made his reputation as one of the 
foundation sires of the Turf the word Galloway, first used in 
the time of Edward L, when half the south-west of Scotland 
was known as Galloway, was applied to all forms of small 
clever ponies. We are indebted to 1 >rd Arthur Cecil for the 
following pedigree: — 


PEDIGIIEE (U Mu Mackenzie ok Faru's Pon^, ‘MOHNNIE,” bhld in the 

LATE Sir Arthur Fowler at Inverrroom, (Jaunb, Uo.is-shire, N.H. 


A vt ry Rduny Pony," 
belonging to Alex 
M.ii ken/ie of Kib 
(ionan, DuiKJonnell, 
who sold it to Major 
Muiidell of Invcr- 
laol, who Bold it to 
the l8t Coini»any of 
Lovat Scouts. 

SIRE. ^ 


A fsutherUndshire M«re, 
belonging to u Mr C 
I'luscr, who sold it to Mr 
I) Fraser,' gAniekeej»er, 
FaniiKh. This mare had 
by aiiotliei horse (a noted 
ono belonging to Mr 
Roderick Maclcnnaii, 
Corry, Ullapool) n second 
foal, which is the famous 
pony still ridden by Miss 
Barry of Oiuinard. 

JjAM 


A Yoikhliire Cob, iltc 
j>ro)>ertv ol the laic 
Charles llaiibury, 
Es(i of Belmont, 
Ileits, and ot 
Htialhgarse, Ross- 
shne. 

SIRE 


A handsome High 
land Pony, the 
])ropcrty of the 
late Sir John 
Fow Icr, Bart, of 
Biaemoi c 
J>AM. 


“ Mclvile’a Horse," 
property ol William Maeken/u 
(Mchilc), a Diiridonnell 
ciofter. This horse has 
left excellent stock in tlu 
country. 

SIRE 


“ Mai j 

a pretty ( h( Htnut mare (still 
living), foaled at In\Gr- 
broom about 1K7<> ; driven 
111 single and douldc har- 
ness by Sir Aithur Fowlci 
for eighteen years. 

DAM. 


“JOHNNIE," 
foaled at Inverbroom 
about 181>6 

Though strictly speaking a Lowland stud, that of Mr Graham 
Hutchison at Barend, Balmaghie, Castle Douglas, Kirkcud- 
brightshire, requires special mention not only from the fact that 
it is situated in a country where the Galloway in its original 
form sumved longest, but that the raising of polo-ponies and 
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infantry remounts is made a special study. It was as the tenant 
of the farm of Borland, on the Balmaghie estate, that the ad- 
mitted head of the Clydesdale trade, Mr Andrew Montgomery 
of Netherhall, first made his distinctive mark. Mr Maurice T. 
Carr, who manages the Barend stud, makes good use of his 1000 
acres, 600 of which are rough hill. Last spring (1904) there 
were on the farm in all, 3 stallions, 24 mares (3 Clydesdales), 
and 28 yearlings and two-year-old The stallions are J)e Wet, 
bay, 14 2, by a thoroughbred, Brosco, imported into Orange 
River Colony ; dam, a Basuto mare ; and Arran, a bay Highland 



1 1/^ 11 — ( Aiab sfailum 


stallion; sire, Arabi, a Douglas horse; dam, a Highland mare. 
l)e Wet travelled in the Foit-William district in 1902, and 
Arran followed him on the same circuit in 1903. Recently a 
chestnut bred in South Africa, sire an Arab, dam a Basuto 
mare, and showing much Arab blood, has been added to the 
stud. These are all ridden and driven regularly so are always 
in a healthy condition. There are several Fell mares in the 
stud, all hardy, but are considered too small to breed 1 1 2 
ponies, such as are wanted for polo or military work. The stock 
are in no way pampered, the mares getting nothing but bog- 
hay. All the ponies likely to make polo-ponies are juit to a 
bending course, and are made used to stick and to ball. Mr 
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Carr does not anticipate that any difficulty will be experienced 
in growing ponies up to a 14*2 standard with a little good 
wintering, and a foal by a Jlarra pony stallion from a 12*1 Barra 
mare he expects will grow to 14*0 from the better keep and 
more favourable climate.^ 

In regard to the different opinions which we have been able 
to glean on the subject of what is best to bring in from outside, 
the variety is considerable. Most correspondents agree in keep- 
ing out of cart blood, through the modern Clydesdale, far too 
much of which has crept in of late years. The hackney type, 



Fig. 12. — Cro^tCjjitv'f ( n ati Arab U«tl/ion and a *S'/ »/f mare. 


unless modified through the Fell, is not in favour, though many, 
including Lord Arthur Cecil and Lochiel, would liave no objec- 
tion to the good old-fashioned “saddle roadster,'* now so very 
scarce owing to the hackney having been developed of late much 

^ Since tlie above was in tvi>e Mr HutcbiHon bos diflposed of a large number 
of bis Htud by auction, retaining six mares and foaltj and three yeai lings, also the 
stallion De Wet, Pax, by J)e Wei (three-ycar-old), and Kroustivd, by iJe Wet 
(three-year-old), tlie two latter being very promising. Arran was sold at the 
Highland and Agricultural Society’s show at Perth (1901), wheie he was very 
highly commended, to Mr Macdonald, Fort-Wdliam, N.B. The chestnut Arah- 
Basuto stallion, which belonged to Mr Carr, was taken south to Addisliam, Dover, 
Kent ; Fate, tlie Barra niaro, w^as purchased by Mr Maxwell, Dalbeattie ; the 
others went mostly t<» local faimeis. 
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in the line of liarness. Mr Christopher W. Wilson’s lemarks 
on crossing Fell ponies with hackneys are of course worthy 
of great consideration. The modern racing thoroughbred does 
not find so much favour as the Arab, though Lord Tullibardine 
is of opinion that, if of the right sort, it gets a grand Scottish 
Horse remount from the garron. It must be recollected, when 
viewing the matter from this point, that the thoroughbred 
stallions used in the Scottish Highlands have hitherto been of 
the most jwretched character. Tlie Arab finds solid favour, and 
more particularly the Arab cross after going back to the High- 



l.i a /I J .Vo/ 

land again. Ileyond all this theie seems a general desire to 
build up a reliable breed of Highland ponies through woiking 
the island and mainland ponies together — pony style to over- 
come too much “ early ” character, and mainland size to give 
strength and substance. This will require time, skill, experience 
in elimination, — the weedy fillies to be^sold for tradesmen’s juir- 
poses, — castration, and registration. Professor Cossar Ewart’s 
results with the different crosses have still to be worked out, 
though the Connemara promises well for assisting in giving 
riding shoulders. 

In the meantime, from an economic point of view, pony- 
breeding in the Highlands ought to pay. In the T'ists three- 
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year-olds fetch from £16 to £20, extra good ones £24, and four- 
year-olds £20 to £28, To bring them to four-year-olds^ work 
for keep considered, does not cost more than £12. One of the 
Lovat Scouts last year, having a spare pony suitable for a town 
member, cleared £13 in all — £10 for two horses and his own 
allowance in wages, (iiveii a good engagement for the hill at 
the breaking up of the drill in August, when his horse has been 
put in heart on War Office corn, the crofter ought to make a 
further harvest, whilst all the time his oats are ripening at home. 


FRUIT CULTURE IN SCOTLAND. 

By J. M. Hodge, Blairgowrie. 

It was in the year 1871 that the Board of Agriculture first 
compiled returns showing the acreage under orchard trees in 
Scotland. The returns for that and the following year were 
not satisfactory, and in making statistical comparisons it is 
necessary to start with the year 1873. In 1873 there were 
1874 acres of orchard land. Now there are 2490 acres — an 
increase of 61G acres in thirty-one years. 

The first attempt to compile returns showing the acreage 
under small fruit was made in 1887. In this connection also 
the returns for the first year were not satisfactory. In fact, 
in consequence of alterations in the method of collecting these 
returns, nothing reliable was obtained till 1897. If comparisons 
are to be made, this year must be taken as the year in which 
returns were first reliable. In 1897 there were 5214 acres 
under small fruit in Scotland, and in 1904 there were G072 
— an increase of 858 acres in seven years. The total land now 
under fruit in Scotland extends to 8562 acres. 

Fruit culture is carried on to a limited extent in almost every 
shire from Caithness to Wigton. But the bulk of the fruit is 
grown in a few counties. The following figures will show the 
development of the trade in the principal fruit districts during 
the last seven years ; — 

1897. 1904. 



Small fruit. 

Orchard fruit. 

Small fruit. 

Orchard fruit. 


Acres 

Acres. 

Acres. 

Acres 

Fife . 

IGl 

54 

198 

88 

Forfar . 

197 

33 

274 

36 

Aberdeen . 

354 

10 

309 

24 

Edinburgh 

208 

02 

207 

77 

Haddington 

392 

143 

309 

121 

Perth . 

852 

628 

1646 

014 

Lanark 

. 1907 

722 

1922 

808 
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Fife^ Forfar^ and Aberdeen, 

The* orchard land in Fifeshire is for the most part confined to 
Newburgh, and the 198 acres of small fruit are scattered pretty 
well over the county. 

There is no particular district in Forfarshire noted for fruit 
culture; but Kirriemuir, the weaver village of yesterday, is 
likely to become the Forfarshire fruit-garden of to-morrow. 
For a number of years Thrums has been thinking of going 
into fruit. Some months ago, the farm of Knowehead — ^you 
remember the farm of Knowehead, made famous in story 
by Mr J. M. Barrie — was purchased and divided into small 
holdings. Before long it will be a huge fruit-garden. 

The biggest fruit district in Aberdeenshire is on the banks of 
the Dee, immediately north of the town of Aberdeen. Kasp- 
berries and strawberries are also grown at Banchory, and the 
industry has just been commenced on the low-lying lands of 
Buchan. The market for most of the fruit is Aberdeen, but 
some finds its way to the midland towns of England. 

Lothians. 

According to the agricultural returns, the Lothians grow 
about 198 acres of tree fruit and 636 acres of small fruit. 
There is only one district, the district round about the village 
of Ormiston, where there is a congregation of growers. Fruit- 
growers in other parts of the Lothians are isolated, which is 
largely due to the fact that it is very difficult to get much land 
in any one district. The produce from the gardens of the 
Lothians is sent for the most part to the Waverley Market, 
Edinburgh, where many of the growers, capable, intelligent 
men, have fruit-stalls and attend the market themselves. 

Lanarkshire, 

These fruit-growing districts are insignificant and almost un- 
important when compared with the two great fruit-growing 
counties of Scotland — Lanarkshire and Perthshire. Lanark 
fruit covers something like 2730 acres — 808 acres being de- 
voted to orchards and 1922 to small fruit. The district, which 
is not growing, extends along the Clyde valley from Motherwell 
to Lanark, a distance of about fourteen'^iles. It is well wooded 
and picturesque, and the wood makes admirable shelter for the 
orchard trees. This, however, seems to be almost its only 
advantage. 

The land rises from the river-side very rapidly to the ridge 
of the hill. The roads to the different railway stations are so 

VOL. X\II. G 
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steep that they are welluigh impassable. Some of the orchards 
are three or four miles from a railway station. If this land 
were agricultural land to-day, I cannot think that any fruit- 
grower would look at it with a view to growing fruit. How it 
began to grow fruit, I do not know ; but fruit has been grown 
there for hundreds of years : all kinds of fruit — apples, pears, 
cherries, plums, and bush fruit. Of small fruit, raspberries used 
to be grown extensively ; but fruit-growers found that they did 
not pay, and stopped growing them. Strawberries seem to be 
native to the district. I have heard it said — I do not ask you 
to believe it — that seven tons have been taken off an acre. 
The usual crop in other districts is about thirty cwts. Two 
tons, I should say, is a good crop. The Clyde valley, however, 
is a noted strawberry district, and grows more per acre than 
any other Scottish district. Good prices are sometimes obtained 
for dessert fruit, but much of the Clyde strawberry crop goes to 
preservers. Their average price for the last ten years has been 
about £20 per ton. 

The growing of tomatoes has of iate become a rage in the 
Clyde valley. Tomato houses are being erected everywhere. 
They cost about £1 per lineal foot when the breadth is 15 feet. 
I was told that out of a house 100 feet long the proprietor had 
taken £100. Another grower informed me that this statement 
was much exaggerated, and put the amount at £50. From 
this, he explained, there would have to be deducted one-half for 
expenses. £25, however, is not a bad return from an outlay 
of £100 in one year. This part of the industry is likely to be 
developed. There seems to be a demand for Scotch tomatoes : 
the flavour is better than the flavour of tomatoes grown in the 
south of England. 

Some of the fruit-growers in the Clyde valley do not, however, 
confine themselves to fruit and tomatoes ; and they are wise 
men in their generation. There are quite a number of ordinary 
farmers who have gone into the fruit trade, and have found the 
conjunction profitable. One of the best -known growers has 
three or four hundred acres of land. He keeps a dairy, and 
provides himself with manure, and he grows different kinds of 
fruit. This is the proper kind of holding. There can never be 
with a man of this kind a total loss in any one year, because bis 
crops will not all fail at the same time. 

Perthshire, 

The Perthshire district, though not so large as the Lanarkshire 
district, is in some respects the most notable in Scotland. It 
contains 614 acres of orchard land and 1646 acres of small fruit. 
The best -known orchards are in the Carse of Gowrie. You 
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should see the Carse in the spring time when the trees are in 
full bloom. • Then the most exacting sense of beauty would be 
satisfied. It is another matter whether the abundant promise 
is ever fulfilled. There can be no doubt that most of the trees 
have been neglected ; but there are exceptions. 

The best orchard is probably the one belonging to Mr Patrick 
Hunter of Waterybutts. His farm extends to 180 acres, and 
Mr Hunter is proprietor. Thirty acres are planted with orchard 
trees. Some of them are remains of an old orchard. Between 
the older trees younger trees have been planted. A new planta- 
tion of 20 acres has been laid down during the last few years. 
It is yet too early to say whether they will be profitable or not. 

Small fruit is not grown in the Carse. It is grown at 
Blairgowrie, Abernethy, Glenfarg, Crieff, Methven, and in the 
vicinity of Perth. 

The best -known Perthshire district is the Blairgowrie dis- 
trict. Strawberries have been grown in the Muir of Blair- 
gowrie, where the soil is mostly sand and stones, from time 
immemorial. About twenty -five years ago raspberries were 
considered a better paying crop, and since then hundreds of 
acres have been planted out, and the district has extended far 
beyond Blairgowrie. It may be said to include the fruit lands 
of Essendy, four miles to the west, where an interesting experi- 
ment in the establishment of small holdings is being carried 
out ; the fruit farms at Coupar- Angus, five miles south ; and at 
Alyth, five miles east; and scattered fields irom three to six 
miles north. 

This district has shown the most remarkable development of 
any in Scotland. From the figures which I have given it will be 
seen that the other districts mentioned have not developed much, 
and that some of them have actually gone back, whereas Perth- 
shire has been steadily growing, and growing rapidly, during the 
last year or two. In 1902 there were 1287 acres under small 
fruit, and in 1904, 1646 acres — an increase of 359 acres. Most 
of the increase has been in the Blairgowrie district, which has 
been found exceptionally well suited for the cultivation of 
raspberries. Two hundred acres will be laid down this year, 
and very shortly Perthshire will be the premier fruit-growing 
county in Scotland, and Blairgowrie the largest raspberry 
district in the United Kingdom. 

In this connection the following ^ures may be interesting. 
It takes £50, and sometimes more than £50, to bring an acre of 
raspberries into remunerative bearing. Then the expense of 
working the acre is considerable. The picking alone costs about 
£6 per ton. The pickers, I should mention, are paid |d. per lb., 
which, however, does not cover all the expenses of picking. It 
is no uncommon thing for a woman to pick 1 cwt. per day. The 



100 


FRUIT CULTURE IN SCOTLAND. 


outlay is so heavy that good crops are necessary if the fruit 
farmer is to get a living wage. There is nothing -in the trade, 
for example, in Kent, where the return per acre varies from 10 
to 30 cwt., nor is the profit tempting in other and better districts 
in England, where the return does not exceed 2 tons per acre. 
It is different in Blairgowrie. Easpberry-growing pays there, 
notwithstanding high rents and heavy railway rates, just because 
of the exceptional crops grown. In ordinary seasons between 
3 and 4 tons per acre is not an unusual crop. I have seen G 
tons taken off an acre. The same acre averaged 4 tons for many 
years. The price varies from £14 to £40 per ton. The average 
for the last ten years may be put at £26. The return for fruit 
grown in the immediate vicinity of Blairgowrie every year 
exceeds £30,000. The Blairgowrie men believe that they will 
be able to stay in the trade when other growers have to go out, 
and they are extending their cultivation. 

Over-ProduU ion, 

I have often been asked the question, Whether this develop- 
ment of small fruit culture, especially of raspberries, which are 
used, as a rule, by the preserver only, will not result in the 
supply being greater than the demand, and the extermination 
of many a fruit-grower ? I have invariably answered that the 
increasing acreage under small fruit will in years of plenty glut 
the market, with the result that the fruit-grower with an acre or 
two and no capital, in an unsuitable district, will have' to go 
out of the trade, while the larger grower, more favourably 
situated and with more capital, will live through the lean 
years and be in a position to reap the benefit of a higher 
price when better times come. 

Foreign Competition, 

Foreign competition and the Sugar Convention do not make 
the growers’ prospects any brighter. In fruit trade circles, the 
dumping in this country of Tasmanian and New Zealand pulp 
in small tinned jars was looked upon with some apprehension 
in 1903. Then, the fruit crop in the United Kingdom was a 
failure. Speculators bought up all the available Australian 
and New Zealand pulp, with the view of selling it in this 
country at a ransom, in the beginning of 1904. Instead of 
fancy prices being obtained, most of it was sold at something 
over £20 per ton. This meant that the speculators lost 
much money, and the experiment is not likely to be tried 
again. Nor would the dumping of colonial pulp be profitable 
to the colonial grower, were he to get the price ruling in 
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the British market, because it takes from £17 to £20 per ton 
to deliver that pulp in Scotland. Dutch fruit -dealers have, 
however, visited England with the view of studying the methods 
of colonial growers in pulping and tinning their fruit, and if the 
Dutch are able to put it up in the same splendid condition that 
the Colonial does, his competition will be a very serious thing 
for the grower in this country. We shall await his descent on 
the British market with some apprehension. 

S'ltgar Convention, 

Foreign competition, however, is not by any means such a 
serious thing as the Sugar Convention and the sugar tax. 
The price of some kinds of sugar has been doubled, and 
numerous preserve works have been closed in different parts 
of the country. If the sugar tax is not removed, and the 
Sugar Convention not repealed at the earliest possible oppor- 
tunity, the public will want less fruit because they will not be 
able to pay the price, and the decreased demand will hasten 
and intensify the next serious glut in the fruit market. 

It is well to look ahead and be prepared for contingencies. 
To be able to live through the bad years fruit-growers should 
not confine themselves to any one particular fruit, and they 
should find out the fruit most suitable for their own district. 

A demand is being made just now for the establishment of a 
pomological department of the Board of A.^riculture, which 
would, among other things, do experimental work. Such a 
department, however, could not in the nature of things give 
much assistance in the selection of varieties of fruit, because 
the soil in different fields, not to speak of different counties, 
varies so much that what suits one would not suit another. In 
a matter of that kind every fruit-grower must be his own 
experimentalist. 

I have had some hesitation in saying that fruit-growers 
should not confine themselves to one kind of fruit, because 
Blairgowrie, for example, seems to be specially suited for the 
cultivation of the raspberry, and heavy paying crops are grown, 
such as are grown nowhere else in the United Kingdom. Still, 
one would feel safer, even in this district, were all one’s eggs 
not in one basket. 

Fruit, Cows, Pigs, and Poultry. 

Not only do I suggest as a means of overcoming the gluts of 
the future that fruit-growers should grow different kinds of fruit 
and different kinds of vegetables, suitable for their climate and 
their soil, but I am entirely in favour of the fruit-grower keep- 
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ing COWS, pigs, and poultry, and I have advocated this for many 
years. Such an association of industries is admirable in every 
way. I have seen it work splendidly in Denmark. The cows 
and the pigs make manure for the fruit. This is a most 
important item when manure costs, as it does in some districts, 
10s. or 12s. per ton, and in some cases cannot be had at any 
figure. Apart, however, from the question of manure, the small 
ho\jier would not then be dependent upon any one crop. He 
would have his different varieties of fruit and vegetables and 
the produce of his little farm. There would be no likelihood 
of all failing in one year. 

Home Industries, 

I should also like to see the development of home industries. 
The small holder could, for example, in winter, when outdoor 
work was impossible, make fruit barrels and fruit and egg 
boxes for himself ; and I have no doubt that the day is also 
coming when hours that would otherwise be idle will be profit- 
ably occupied with spinning and weaving — the wheel and the 
loom driven by electricity, which is to be the handmaid of 
many a rural industry in the years which many of us shall 
see. It is, of course, quite impossible that such an association 
of industries could be carried on without co-operation. 

Co-operation, 

1 believe, however, that it will be more difficult in the future 
than it has been in the past to carry on fruit-growing itself 
without co-operation ; and the co-operative association that sold 
fruit could equally well run a creamery in every fruit-growing 
centre, and attend to the sale and distribution of butter, eggs, 
and poultry, and the products of the long winter time. It is 
only with co-operation that we shall be able to secure and fully 
to take advantage of good markets, better railway facilities, and 
an efficient motor-car service that will open up agricultural 
districts. Only thus shall we be able to secure a successful 
development of small holdings at home and face competition 
from abroad. With our house so set in order I think we may 
await the future with some confidence. 
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LAND: HOW IT IS USED AND ABUSED. 

By James Long, Cudworth Manor, Newdigate, Surrey. 

This subject has been selected by the writer for the reason 
that within the past few years he has been able to learn from 
actual experience, in seeking land in different counties in 
England, that there is, comparatively speaking, a prodi^ous 
area which is practically unused, uncultivated, or entirely 
derelict. So far as we are aware, the reports of some of the 
assistant-commissioners to the last Eoyal Commission on Agri- 
culture, pregnant as they were, did not reach the heart of the 
subject. That relating to the county of Essex created con- 
siderable sensation ; but had the same line been taken by other 
oflScials, there cannot be a doubt that similar conditions would 
have been discovered in other counties, if not to the same 
extent, but with this dilference, that while in Essex the land 
was of the heaviest, deadest description, it was in other counties 
less plastic, less costly to bring back into cultivation. 

It is a common expression among a particular class of farmers 
that land of this character is not worth cultivating, and that 
the heavy clays are unworthy of their attention unless they are 
laid down to gi’ass and nominally rented. Ji may be pointed 
out as a fact which is well known to experienced men, that clay 
(excepting where brick earth, or something closely resembling 
it, comes right to the surface) produces some of our best 
pastures, and is especially suitable for the growth of clover, 
where it is properly dressed with manure for the purpose. 
Poor grass on clay, therefore, is never to be despised if the land 
is drained, for it is only a question of time to improve it in 
such a marked manner that in half a dozen years an absent 
owner returning to make an inspection would scarcely know it 
himself. There are large areas of this class of land which are 
to-day being most thoroughly abused ; and side by side with 
farms and estates consisting of heavy clay soil are other farms 
and estates of identical character which are splendidly farmed, 
and which are among the most profitable and handsome to be 
found in the country. 

We may, perhaps, take a sample instance with which we are 
well acquainted. A small estate in a heavy clay district, pur- 
chased by a practical man, a merchant by profession, a dozen 
years ago, at something like £8 an acre, — aS'I am given to 
understand, — was at once taken in hand for improvement. 
Business men are apt to go to the fountain-head for advice, 
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and in this case good advice was followed. The land for 
a number of years in succession was manured, lohiefly with, 
basic slag, with the result that it is to-day an oasis in what is 
otherwise a huge desert ; the crops grown are large, the fields are 
a brilliant green, and the property enormously enhanced in 
value. One field, wedged in between others on an adjoining 
property, in 1903 produced a crop of grass extremely thick with 
clover, which reached almost to the waist ; while last year, the 
season being drier, although not so tall, it was thick, hand- 
some, and luxuriant in the extreme. The adjoining fields, if 
not altogether barren, carried crops which in two instances 
practically failed to pay for the labour of harvest ; while in the 
third, where the clay comes nearer to the surface, — the plant 
consists chiefly of clover and rye-grass, — a respectable yield 
was obtained owing to the fact that the occupier had supplied 
manure in two successive seasons. On the latter property 
there are several occupiers of similar land — indeed some is 
naturally si^erior — who cannot be persuaded to employ arti- 
ficial manure, and who, owing to want of stock, are unable to 
provide farmyard manure to one-tenth the extent necessary for 
its proper management. 

It has been pointed out that the same rent is payable, almost 
the same labour involved, the same time and attention demanded 
by a tenant, whether a crop is manured or whether it is not ; 
while the result of applying suitable manure at a suitable period 
is in the majority of seasons followed by a handsome net profit 
in such cases as this, and great satisfaction on the part of the 
man who reaps it. 

On a farm where the soil is lighter in character, the tenant 
has deliberately — we believe for years — cultivated only one 
half his land, and that alternately with the other half : we refer 
to the arable land which is ploughed and cropped, while it is 
practically not manured, owing to the almost entire absence of 
stock, his reason being that it does not pay to spend the money 
upon it. The untouched moiety is sometimes grazed by a flock 
of sheep owned by a neighbour, and the result is regarded as 
sufficiently satisfactory in these times of agricultural depression, 
when the tenant supposes that farmers cannot be expected to 
spend money either in labour or manure. 

Land is abused for various reasons. In some cases it is 
claimed that there is no capital wherewith to do it justice ; in 
others, there is no stock, which amounts almost to the same 
thing ; but it is probable that in the majority of cases the bad 
farming which is involved is owing to the inefficiency of the 
occupier, who, if he looks over his neighbour’s hedge and sees 
good work accomplished, excuses himself on various grounds for 
not following his example, or who, like traders and professional 
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men of second-rate calibre, plods along devoid of energy and 
enterprise, unwilling to learn or to take advantage of the many 
examples which are afforded him both in public and private 
practice. We should not forget that the farmer is a man of 
similar capacity to those of his fellow-men who are engaged in 
other industries, and we have therefore no more reason to expect 
him to succeed in all cases, or to at all times adopt a correct 
course of procedure, than we have to expect the tradesman, the 
merchant, or the manufacturer to succeed in precisely the same 
way. In every industry the successful men are the few, the 
unsuccessful the many, and we are bound to believe that it is 
not owing in many cases to want of capital, as is so constantly 
affirmed, but to want of capacity. 

It is probable that there are far more farms per cent well 
managed in Scotland than in England. Again, I believe it to 
be quite certain that the percentage of farms well managed in 
England is much higher in the northern counties than in the 
Midlands, and higher in the Midlands than in the south ; and 
yet in every district in which the writer has travelled there are 
first-^-ate tenant-farmers to be found. But what about the multi- 
tude of farms unworthy of the name, where the work is slipshod, 
the land foul, the stock inferior and poor, the buildings in bad 
repair, the stockyards a disgrace, the annual crops barely suffici- 
ent to pay the way, and discontent invariably prevailing. It is 
fair to point out, perhaps, that there are many farms in this 
country, especially on our large estates, which are gold mines, as 
far as gold mines are possible in agriculture. The soil is kind, 
it has been well farmed for generations, and the occupiers of 
to-day are fortunate, and know themselves to be fortunate, in 
being accepted as tenants. On many of these farms the rents 
are low, much lower indeed than the rents on farms of inferior 
quality. But these men, and all who appreciate first-class land, 
fully recognise that an extra 5s. or 10s. an acre in the form of 
rent is as nothing to the value as between poor and rich land. 

It would be just as well if we were all able to divine pre- 
cisely what is poor and what is good land. Land is often 
condemned because, having been run down by over-cropping, 
or under-manuring, or by bad management, it has been allowed 
to become foul, although it is physically capable of most 
excellent work. This land is severely avoided by most men in 
want of farms. Somewhat naturally, men are prone to seek 
land which is in high condition, b'ut they seldom find it, for 
such land is rarely in the market. But at the same time it is 
curiously unwise to condemn land which is of a naturally useful 
character because of the previous tenant’s neglect. There is an 
unwillingness on the part of owners to reduce the rents of 
such land in order to obtain tenants, and curiously an equal 
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unwillingness on the part of tenants to rent such land, even 
though the rents fixed are low and practical, permitting them, 
in a word, to put what grit they possess into it, and to make it 
pay its way. Many a man makes a mistake in declining a farm 
because it has been run down. Its natural character is such 
that it will bear good crops under good management, but there 
is a rooted objection to the labour of bringing it back into con- 
dition. A summer’s fallow in a hot season, or, it may be, on 
some parts of the farm a two-years’ fallow of the arable land, 
would not only prove effective in restoring cleanliness, but in 
partly restoring fertility. 

Where the land is cleaned the restoration of fertility is not 
difficult. If manure made on the farm, or obtainable from some 
great city, is not possible, it is still possible to employ artificials 
either for direct application to marketable crops or for the 
purpose of green crops intended to be ploughed-in as green 
manure, — we speak for the moment of the heavier soils upon 
which rape, mustard, vetches, and Trifolium incarnatum may 
be sown for this very purpose by the aid of phosphatic manures. 
The ploughing-in of a crop of vetches not only imparts plenty 
of fertility, the phosphates which were originally employed in 
their growth being supplemented by the nitrogen which the 
vetches have gathered from the atmosphere, but the green crop 
itself has the same influence as dung in its improvement of the 
mechanical texture of the soil and m its addition to the soil of 
organic matter, and, consequently, of its moisture - retaining 
power, and, after all, this power is one of the chief features in 
a fertile soil. 

No methods of cultivation, no expense and liberality in the 
use of artificial manures, will avail, if a soil will not retain 
sufficient moisture to enable the properties of the manure 
which plants require to find its way into their systems. There 
cannot be a shadow of doubt that in seasons of drought many 
farmers suffer severely from this very cause, absence of reten- 
tive power in the soil they occupy. They are perhaps careful 
managers, employing liberal quantities of artificials, but failing 
to recognise the one great fact that their particular soil suffers 
during dry weather, and that, in consequence, it is essential to 
fortify it from time to time with dung or its equivalent in some 
form or other. 

Again, it is important to remember that a heavy soil should 
be cultivated to a greater depth than is common, and that the 
subsoiler should be used as often as possible, that the pan 
beneath, which the plough hsus seldom penetrated, may be 
broken up, making way for the roots of those plants which, 
where possible, will penetrate deeper into the earth in search 
of moisture. An instance has recently come under the notice 
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of the writer which emphasises this particular point. On a 
farm with w^ich we are acquainted three fields were wholly or 
in part treated in different ways, all being more or less of a 
heavy character. In one case the plough penetrated no more 
than 6 inches. Although dung and artificials were both employed, 
the crop was a poor one, and possibly did not pay for the cost 
involved. In another case the subsoil plough was used, the land 
being practically plastic. Here, again, the work was not entirely 
successful, partly owing to the season which followed and to 
the time when the work was performed. In the third case a 
portion of a field was intended to be employed for growing 
market-garden crops. The spade was, in consequence, used, 
and the land was trenched to a depth of about 18 inches, the 
subsoil being naturally kept in its place. The work was thor- 
oughly done, with the result that without manure the crops 
grown were among the best on the farm. 

This instance is quoted not with the object of suggesting to 
agriculturists that their corn-fields should be double - digged 
with the spade, but that the principle may be recognised and 
followed as far as practicable ; and for this reason it would 
appear that while subsoiling with horse-labour is quite a second- 
rate process as compared with work performed with the spade, 
the time has arrived when by the aid of steam-diggers or motors 
something may be attempted, and even accomplished, which will 
do as much and even more than can be accomplished by hand 
and spade labour, and of course at infinitely jinaller cost. The 
digging plough, working on the disc principle, which was exhib- 
ited at the Koyal Agricultural Show some three or four years 
ago, has commended itself to the notice of the writer as to 
many other persons, for the simple reason that it is calculated 
not only to move the soil to the depth required, but to move it 
most effectually and rapidly. If by labour of this character 
larger crops can be obtained, — and it is certain they would be, 
if there is anything in the principles of soil- culture which 
science has taught, — then it follows that the work ought to be 
attempted, for manure would go further, while by repeated mov- 
ing in the manner indicated the soil would yield up its, at 
this moment, hidden fertile treasures for the use of plant-life, 
the elements being better enabled to do their work effectually 
in preparing for that use the substances in the subsoil which 
are now unavailable. 

There are some readers who will remember to have read 
accounts of the cultivation of poor soils in Belgium — soils which 
in many cases were formerly regarded as useless, but which, by 
the adoption of scientific principles carried into practice, have 
been made fertile and profitable. In one instance an extremely 
infertile soil was liberally manured with phosphatic and potassic 
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fertilisers, and lupins were sown. The lupin is a deep-rooted 
plant, penetrating to considerable depth below. Knowledge of 
this fact was utilised in the production of succeeding crops. It 
was found that where the roots of the lupin had penetrated into 
the subsoil the roots of other less determined plants were able to 
follow, and follow they did in search of moisture, the supply of 
which was half the battle. It has been noticed from time to 
time that lucerne, one of the deepest-rooted of farm plants, has 
penetrated from 20 to 30 feet beneath the surface. Many years 
ago Sir John Lawes showed the writer on one of his experi- 
mental plots that lucerne roots had been traced to a depth of 
nearly 19 feet — we speak from memory — by himself and his 
assistants, who were at that time in search of the source from 
which nitrogenous plants obtained their nitrogen. 

It is clear that if man would utilise the soil of the earth 
he must take it as he finds it, and do his best to adapt it 
to the production of crops. If, like sand and gravel, it is diy 
when it should be moist and retenti^’e,he must impart to it that 
character which will enable it to retain moisture as far as he 
can. If it is a thin chalk, with barely sufficient surface to carry 
plant life, he must seek to deepen the surface and at the same 
time to grow such shallow-rooted plants as are adapted to the 
circumstances ; and to a large extent this has been done both 
by individuals and peoples. But there is much to do, and 
although we need not despair of this much being accom- 
plished in the future, there are few indications in the present 
day of the willingness of either individuals to undertake such 
difficult tasks, or of Government to experiment, or still better 
to help those men who are willing to undertake the work of 
tillage of poor land under such conditions as would benefit 
themselves and the community at large. 

There is such a hunger for soil in all countries that it has been 
regarded by some as almost criminal to refuse capable men a few 
acres while millions of acres are lying practically idle. The re- 
fusal is not a question of exact practice, but of the absence of 
any medium. The landowner cannot be expected to hand over 
a dozen acres to every or any applicant whom he may come 
across ; while in the absence of a medium, a ihan thirsting for 
land in order to work upon it is unable to acquire it unless he 
has capital, in which case he very naturally seeks for land in 
already good condition. Governments, in their turn, having 
failed to legislate, have no means of acquiring land for the pur- 
pose we have indicated, and, therefore, of handing it over to 
selected men ; yet we believe it to be certain that if some such 
system existed here as exists in Denmark, — under which small 
areas of land are sold to labourers of known and proved char- 
acter, and who are selected and recommended by a committee 
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especially formed for the purpose, upon payment of nominal 
sums during a term of years, — there would not only be many 
applicants, but applicants who, in the majority of cases, would 
put their muscle into the work, reclaim the land, and benefit 
the community at the same time as themselves, for the simple 
reason that, being their own, they would be stirred by an ambi- 
tion which cannot be imparted in any other way. 

Some years ago an extremely important experiment was com- 
pleted by a French scientist, since dead, who had been endeav- 
ouring to ascertain as conclusively as possible what actually 
constituted a model or perfect soil. Crops were grown with 
great diligence under various conditions, and the result was the 
conclusion that the best soil for agricultural crops, and they were 
produced during the experiments, was one consisting of equal 
parts of sandy, chalky, clayey, and peaty matter, not by weight, 
but by volume. It will be observed that the sand supplied the 
material which made the soil porous and mechanically adapted 
to its purpose; the peat provided the organic matter and the 
resulting humus, in addition to which it assists immensely in 
the retention of moisture at a time when moisture is most 
needed, and in the warming of the soil as it gradually under- 
goes decomposition ; the clay furnishes the retentive and sub- 
stantial matter which gives a soil compactness and consistence, 
and which helps to consolidate and to provide a firm seed-bed, 
apart from which it also furnishes essential constituents of plant 
life. Again, the chalk soil — we do not speak of chalk, and this 
fact is all-important in each case, for we refer, for example, not 
to sand, but to sandy soil and the like — would provide the lime 
which has so many functions, more, perhaps than any other 
constituent of soil, and which would adapt it to the growth of 
crops other than those which are commonly found upon the 
average farm. 

This is an important instance, as showing what is possible 
in the formation of a garden, or in the improvement of agri- 
cultural soil. But few men are so situated that they can 
obtain the materials, or those of an approximate character, which 
are here referred to. The clay-land farmer, while able to obtain 
dung, which provides what is supplied by peat, — organic matter, 
— is seldom able to obtain sand or chalk, under specially 
economic conditions, to make it worth while to use them in 
sufficient abundance; but where sand is obtainable in large 
quantities, or where chalk is within^ a convenient distance, both 
are found of enormous value in improving the texture of the clay, 
and, in conjunction with dung, of enabling it to grow luxuriant 
crops. Many clays have, indeed, in the pa«t — although the 
process is a long and tedious one — been converted into loams, 
so far as the top spit is concerned, by the liberal employment 
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of dung, with and without such a material as sand. And 
similarly, sour clays by liming or chalking have been induced 
to grow crops also by the aid of dung, which were impossible 
before the amelioration was commenced. 

What is possible on the most unkind type of soil may be 
seen upon the farm of Mr Meeson, in one of the heaviest clay 
districts of South Essex. This gentleman, who drove the writer 
some few years ago a very long trip through the very district 
on which he is an authority, at a time when almost every 
farm was derelict, informed us that fifty years before he sold 
wheat in London at a price which we almost fear to quote 
from memory, it was so high. The grain was put on barges, on 
the adjoining river, and taken round by the Thames. The crop 
was not only well sold, but it was a large one, and grown upon 
the same clay to which we have referred as being in so many 
cases abandoned, although to-day almost every farm has been 
sold and occupied. Since that period I have had the advantage 
of driving through Mr Meeson's farm with one of the principal 
agents in that part of the county, and, although it must be 
admitted that it had been in the same hands for a long period 
of time, and was, therefore, well under control, it is not difficult 
to realise how possible it is by persistent effort, skill, and com- 
plete knowledge of the subject, to bring the most unkind clay at 
the feet, as it were, of the occupier, and to make it grow practi- 
cally what he chooses, so far as it is adapted to particular 
crops. 

Al a still later date, indeed some two years ago, I was invited 
by a large Cheshire landowner, Mr James Tomkinson, M.P., to 
go down with him into Warwickshire and examine a clay farm, 
of a type somewhat common in that part of the county, where 
much land was in almost as abandoned a condition as that to 
which I have referred in Essex. The farm in question had 
been purchased some four or five years before while in extremely 
bad condition — foul, poor, and next door to derelict. Mr Tom- 
kinson’s plan was to place it in charge of one of those capable, 
determined, practical Cheshire men, who had been drilled from 
boyhood in the cultivation of the soil and the management of 
stock. The selected tenant, who necessarily enjoyed the con- 
fidence of his landlord, had got the farm almost entirely round, 
although there were sufficient traces of its previous condition 
to enable me to realise what it had been like, while land in 
the neighbourhood of similar character was an additional testi- 
mony to the improvement which had been made. Here were 
luxuriant crops, improved pastures, well-kept buildings, plenty 
of stock in good condition, and all humming with prosperity, 
the tenant and his wife models of thrift, industry, and lonhomie. 
I have seldom received a lesson more instructive and at the same 
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time more captivating. The teaching was twofold, for it shows, 
in the first ^)lace, what can be done for heavy land in working 
order by perseverance and diligence, and, in the next place, how 
much depends upon the personal character, capacity, and industry 
of a farmer. In the hands of such men the derelict, the un- 
cultivated, and the half-farmed land of England would not 
remain as it is for one single year. And what applies to Eng- 
land applies equally to Scotland and to Scotsmen, for no tenant- 
farmers, collectively or individually, could have accomplished 
more in the regeneration of a large proportion of Essex and 
other counties where labour and skill were essential than has 
been accomplished by men from across the border. 

Let us now turn to soil of a different character, — that with a 
subsoil of chalk and with a thin layer on the surface, upon which 
barley, oats, turnips, and sometimes sainfoin and crimson clover, 
can be grown with some success, although that success depends 
entirely upon the thoroughness with which the work has been 
accomplished. The chalky lands of the Downs have, since the 
early days of the writer, in some districts at least, been much 
more generally placed under the plough. The grass produced 
on this soil for sheep — and it was merely a sheep-run in earlier 
days — is small in quantity, and there can be little doubt poor in 
quality. Manuring was practically unknown except so far as it 
was manured by the sheep running over it The plough, how- 
ever, has increased the depth of the soil, and by the aid of 
manure and constant cultivation under arable l onditions greater 
crop-growing capacity has been produced. 

I take an impoverished farm which came into the hands of 
a well-known sheep-breeder, who not only realises high prices 
for pedigree stock, but who practically farms as a crop-grower 
through the medium of his sheep. In other words, the land is 
all fallowed, or nearly so, the sheep consuming the green crops 
and roots growing from year to year, and at the same time 
obtaining liberal rations of hay, cake, and corn. Land with a 
subsoil of chalk tolerably near the surface is suitable for sheep, 
and is dry and healthy, quite unlike the heavy sour soils, which 
remain wet for a large part of the year, and which grow herbage 
and weeds of an obnoxious character. The roots and catch- 
crops are grown especially for the sheep. They help in the pro- 
duction of the animal, and necessarily the very best work must 
be accomplished in order that the stock may be well grown ; 
while in their turn the sheep, as already suggested, folded from 
week to week, consume the crops, return to the soil a very large 
proportion of the fertilising matter which those crops contain, 
and by means of which they have been produced, and still more, 
a considerable percentage of the nitrogen, phosphoric acid, and 
potash present in the cake and corn which is supplied them 
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from outside. No wonder, then, that this land is enriched, 
that fairly good crops of barley and oats are grown, and that 
the artificial grasses are more or less luxuriant. 

To the farm to which reference is being made a large area 
had just been added at the time of my visit of inspection. 
The addition was soil in very poor as well as foul condition ; 
and in explanation of his becoming tenant of this land, my 
host pointed out to me that the rent was low, — a few shil- 
lings per acre only, — that three or four years would suffice 
to clean it and to bring it into respectable crop - growing 
condition, while it would be found possible to get through 
the extra work with comparatively little, if any, tangible ad- 
dition to the staff of the farm. Large and good farmers have 
in many cases been able to increase the area under their 
occupation in this way when land adjoining them has come 
into the market to let. Agents, satisfied as to their ability 
and trustworthiness, frequently make them the first offer, and 
the rent oftentimes being nominal, they decide to accept, first 
because the rent is insignificant, and next because they are 
so well staffed that an additional hundred acres or more 
makes but little difference to their regular expenses. 

I am acquainted with a similar instance in Norfolk, where 
a farm, which would prove a fortune to a diligent beginner, 
was offered to a large and capable tenant at an exceptionally 
nominal figure, and accepted for the reasons which have just 
been advanced. Here, however, the soil was of most excellent 
character, while the occupation was so desirable that it would 
never have gone begging were it inspected by a few men on the 
look-out for a good farm. 

Such facts as these are sufficient to justify the belief that 
thousands of acres of the chalky land of the country, which 
are mere sheep-runs, might be cultivc/ted as arable land with 
immense advantage to both owners and occupiers. As sheep- 
runs they may remain as they are for centuries without ex- 
hibiting any tangible improvement in their character, whereas 
under arable cultivation every decade should show an improve- 
ment where that cultivation is thorough. As it is, however, 
we cannot but regard this class of land as being abused instead 
of being used. 

Men seeking land which they desire may become their own, 
as well as men seeking to rent land, are leaving the country 
every year because they are unable to find it. I have had 
letters from correspondents from time to time to this effect. 
Still more have I had letters from over 1500 applicants within 
the past two years who profess to be wanting land — although 
generally in small lots — which they can cultivate and enjoy in 
their own particular way. While this is the case, the country, 
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if marked in colours on a specially arranged map, would be 
found to be ui possession of a prodigious area which is either 
uncultivated, more or less derelict, or abandoned, or which, if 
in occupation, is a mere run for sheep and cattle. 

Bare fallow land growing no crops whatever reached in the 
past year no less than 351,000 acres, or 81,500 acres more than 
in the preceding year, while the mountain and heath land, 
which is more or less grazed by stock of some kind, reached 
12,800,000 acres. Admitting that a huge proportion of this 
must for all time be unfit for any form of cultivation, — chalk, 
stone, or gravel being on the actual surface, — ^yet there is a 
very large area indeed which, under various forms of culti- 
vation, might and ought to be utilised for the benefit of the 
whole country ; that it might be improved and made to pay its 
way, were it by some national effort placed in the hands of men 
whose labour is their capital, we are entirely convinced. 

We come next to the gravels and sands, two classes of soil 
which under ordinary circumstances of cultivation are heart- 
breaking to men who are lacking in grit, determination, and 
patience; and yet the Germans have accomplished great re- 
sults upon soil of a sandy character. Just as clay is reduced 
by the aid of sand, and made mechanically easier to till, while the 
rain percolates through it with greater facility, so that a greater 
variety of crops can be grown upon it, so does a sandy soil need 
increased substance that water may be retained, that plant food 
may be provided, and that improved texture n-.jy result. 

It has been shown by experimental work of a remarkable 
character at the agricultural station at Madison, that a crop of 
75 bushels of oats used up 1538 tons of water, while a crop of 
barley of 40 bushels used up 816 tons. Each pound of dry 
matter produced on the average of two years required in its 
production 392 lb. of water, while the average production of 
dry matter per acre was nearly 5J tons as against 2*08 tons in 
the field under normal conditions, the first figures relating to the 
tests which were made in cylinders and arranged so as to 
resemble the field as nearly as possible. During the growth 
of the crop the water added to the soil in the cylinders was at 
the rate of 1321 tons per acre more than fell in the form of 
rain upon the field itself ; that is to say, the water supplied to 
the barley, which was tested in this way, was 2*74 times as 
large as that which was supplied by tjie rain, whereas the yield 
per acre produced by the addition of this larger proportion of 
water was 2 6 times as large as that in the field crop. The 
field crop indeed was 40 bushels an acre, while the cylinder 
crop reached 104 bushels an acre, and yet the cylinders re- 
stricted the roots of the plants to the available area supplied. 
Again, there were three trials with oats, and it was found that 
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the water which this plant required was 505 lb. per lb. of dry 
matter, the average production of dry matter per acre being 
tons against 3 04 tons produced in the field actually adjoining. 
The water added to the soil in the cylinder was 406 tons per 
acre more than was added in the field by the rain, or times 
as much, while the yield obtained was 1*4 times as large. Th6 
field crop reached 70 bushels to the acre, while the cylinder 
crop reached 98 bushels. Eed clover was grown in the same 
way during two years, and on the basis of three trials, and here 
each pound of dry matter required 452 lb. of water, while the 
average amount of water per acre was 2193 tons, equal to the 
production of 4*8 tons of dry matter, or 5*7 tons of hay, contain- 
ing the average percentage of moisture upon the basis of the 
analysis generally accepted. Here we have results showing 
that by the liberal supply of water three varieties of crop, to 
which we may add maize, making four in all, when supplied 
with water at the rate of 1*8 to 2*8 times as much as the rain- 
fall, made a return on the average oi the whole of 2*34 times 
the yield in the field. 

Now perhaps we are better able to understand the importance 
of the improvement of substance and compactness, especially 
when compactness is the result of adding organic matter in 
a light sandy or gravelly soil. Just as the market-gardener or 
the florist by providing a mulch prevents the evaporation of 
moisture from the soil around the roots of his plants, by which 
they are enabled to grow much more freely, so is it essential 
that the grower of farm crops should provide as much material, 
let us call it mulch if we like, as will prevent similar evapora- 
tion, or still further, as will tend to retain the moisture in the 
soil to as great an extent as possible short of making it wet or 
boggy, a thing which is practically impossible in a sandy or a 
gravelly soil where there is no retentive or impervious clay 
very near the surface. It is the organic matter which, acting 
almost like a sponge, retains moisture when it is needed, and 
permits of its percolation into the subsoil when it is in excess. 

A sandy loam is a kind soil, in which various crops can be 
grown with great success — especially the potato, which assumes 
better form owing to the smaller and even resistance to which 
it is subjected in its expansion ; but even a sandy loam requires 
the constant application of dung as well as of artificial manure. 
Artificial manure alone is of little value in the heavier as in the 
lighter soils. The soluble nitrate of soda quickly passes through 
and into the drainage water, while in all dry seasons the mineral 
fertilisers are not utilised to anything like their full extent for 
want of moisture. Therefore, u^ess sufficient moisture is pro- 
vided, plants cannot feed, and consequently cannot grow. Their 
food, as we have seen, passes into their systems through the 
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medium of water, and where water is constantly being taken 
up by the root and leaving the plant by transpiration, it follows, 
as the above figures show, that a very large quantity is utilised 
in this way in the year. 

So far as we know there is only one method which at this 
moment is practical for the improvement of the light sands and 
gravels. We are aware that the distribution of dung materially 
assists, and that its value cannot be minimised, but a dressing 
yearly, although this is impossible on light-land farms, would 
not go sufficiently far to enable the grower to produce heavy 
crops, and it is very largely for this reason that these very light 
soils are so little valued and so often abandoned to nature. It 
is possible, however, to do something by persistent effort, based 
on the teaching of scientific work, and what has been done, we 
may rest assured, can be done again. 

Both in Denmark and Germany sands have been improved 
and brought under regular cultivation under the system of green 
manuring. We may suppose that a field, tolerably clean, is 
well supplied with dressings of potash and phosphates — phos- 
phates of an alkaline character, — the vetches are sown and well 
rolled in, for although the vetch loves a somewhat rough surface, 
compactness improves a light soil. The winter season provides 
the moisture, and by the spring — the roots having had time to find 
their way beneath and to protect themselves against frosts, as 
well as to supply themselves with water — the crop reaches a 
height or weight in proportion as the soil is suitable or has been 
fed. It is then ploughed under, and whether it reaches ten, 
fifteen, or twenty tons an acre, it is quite clear that it provides 
a basis for the future crop, inasmuch as it supplies the soil with 
the two properties it most urgently needs, fertility and organic 
matter. 

How many estates are there in this country portions of which 
are suitable to this form of cultivation, but upon which it has 
never been attempted ! The ploughing-in of mustard and rape, 
as of crimson clover, trefoil, and vetches, — the last three being 
essentially rich in nitrogen, — is a proposition which many 
among us must consider more thoroughly than we have* been 
accustomed to do. There is, however, this great difference in 
ploughing-in a leguminous crop like the three last named, that 
we not only return to the soil the potash and phosphates which 
they have drawn from it, but at the game time we return the 
nitrogen which they have been enabled to absorb from the 
atmosphere ; and it is in part for this reason that green manur- 
ing is so extremely valuable. The most costly element in 
artificial manuring, as in farmyard dung, is nitrogen ; but that 
is precisely the one element which we obtain gratis when we 
employ either of the leguminosas, and especially when we feed 
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them, for the purpose of doing their work better, with the two 
mineral manures. 

It may be at once admitted that there is no farming better 
than that which is conducted by the best Scotsmen and English- 
men; but it is doubtful whether in either country science is 
applied to practice to the same extent as is the case in some Of 
the countries on the Continent. It is possible to travel abroad 
and to see very little that is worthy of attention. Both by 
road and rail the voyagmr passes through hundreds of miles of 
country — unless the picked districts are selected — the crops of 
which are inferior and the land not tilled as it might be. 
Nevertheless, if inquiries are made as to where good farming 
can be found, it is possible to go direct to farm after farm and 
to see work which cannot be excelled in this country. The 
writer, for example, has found in the north of Denmark (Jut- 
land) soil of naturally second-class character made to grow 
large crops for the feeding of dairy cattle for the production 
of butter. In Holland, it is true, a very large proportion of 
the grass-land which feeds the famous Dutch cows is of high 
quality; but here, be it remembered, the small farmers, the 
majority of whom own the land, pay almost as much attention 
to the employment and salvage of manure, and even in many 
cases to the employment of artificials, as others pay to the cows 
themselves. I cannot recollect an instance in which the manure- 
heap was found out of doors in the province of North Holland, 
and consequently where it was subjected to washing and spolia- 
tion by rain ; indeed, less attention is paid to their own health 
by the farming classes, for it is obvious that manure kept in 
close proximity to their living-rooms cannot conduce either to 
perfect hygiene or sanitation. 

There are farms within reach of Paris by horse and cart 
which, if we may take example from one instance shown to 
a party attending the Congress of 1900, could scarcely be 
excelled in this or any other country; and it is one more 
example of how land is used. The chief productions, or we 
may as well say products, were milk and sugar. A considerable 
herd of cattle was kept for the sale of bottled milk in the Paris 
market, this milk realising an exceptionally high price, and 
being delivered daily to the consumer. Sugar-beet was grown, 
and the pulp, after the extraction of the sugar, supplied to the 
cattle. The heavier products taken to Paris, grain in partic- 
ular, provided the means of obtaining farmyard manure, and 
the farmer laid himself out to such an extent that he was 
continually sending out produce and bringing back dung; in- 
deed in this way many English farmers have been enabled to 
keep their land under a system of continuous improvement by 
sending into London, Manchester, Liverpool, or Glasgow hay 
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and straw, vegetables, and other produce which bulk large, 
which require vehicles of great size, and which in consequence 
enable’ them to obtain plenty of good straw-made manure. 

Why is it, may we ask, that so much trouble is taken by 
some men in our country to improve the land in occupation, 
while absolutely no trouble is taken by others whose land 
requires improvement the most? It might be assumed that 
the farmer occupying land in high condition would be pre- 
cisely the man who would not require to employ manure to so 
large an extent, and that the man with the unimproved farm 
would, above all, be the man who would seek to improve it the 
most. But this is not the case. Farmers are like toilers in 
other industries. Of a given number a small minority do first- 
class work, a minority do exceptionally poor work, while the 
large majority are more or less careless and indifferent, or 
unwilling to spend a shilling in the purchase of fertilising 
matter for the improvement of the land owned by other people. 

Making a start from a south of England market-town of a 
somewhat old-world character, and driving in any direction 
within a radius of eight miles, we shall find some thousands 
of acres which are practically abandoned by both owners 
and tenants. The local councils, especially concerned about 
the construction of cottages, the sampling of water from 
new wells, and the perfection of drainage arrangements to 
new houses, are just as oblivious and careless about the 
maintenance of the hedges and roads as they are about the 
water which the people inhabiting old cottages drink, or 
the cases of disease which occur owing to the outpouring 
of sewage into the ditches on the sides of the roads. The 
hedges themselves may be anything from six to twelve yards 
through, and for this reason the ordinary traveller sees nothing 
of what is on the other side, although he may regard the 
occupier with some suspicion on account of their neglect. 
The land to which we refer is supposed to be farmed, but 
nothing is done to improve it. In some cases it is grazed, 
chiefly, we should assume, by the stock owned by other people, 
but as a general rule there is nothing either to graze or to mow. 
The land is chiefly arable which has been allowed to take its 
course, and to “tumble down,” as it were, to grass. In the 
winter many of the fields are more or less black with dead and 
frosted thistles, and on examination^ we believe it would be 
found that in practically every case the weeds are more numer- 
ous than the grasses. This land is heavy, costly to till, and 
therefore to bring back to good cultivation, with the result that 
when half attempts are made, as they are from time to time, 
more money is lost, and the thing is abandoned. The occupiers 
are in many cases, if we may judge by their work, persons want- 
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ing in knowledge as much as they are wanting in money ; and 
to those who, like the writer, have tramped over a number of 
these estates, it cannot but be heart-breaking to think that 
while agriculture is to some extent under a cloud, while men 
are asking for land and leaving the country because they 
cannot obtain it, there should be so much which is not feed- 
ing a rabbit, which is not taking its fair share in the feeding 
of the people, in the paying of the rates and taxes, and of the 
maintenance of the working classes. Indeed, on this latter 
point it may be mentioned that the country is essentially bare, 
with very few inhabitants to the acre, although the district is 
practically within an hour of London. 

It will have been gleaned from what has already been said 
that the writer holds the opinion that the State should inter- 
fere, if necessary, to require owners and occupiers of land, which 
is at the moment in a useless condition, either to set about its 
immediate cultivation or, on giver conditions, to hand it over 
to the public, that it may be utilised and become what all land 
should be, a national asset. 

It is not surprising that men like Mr Will Crooks, M.P., 
should sketch out schemes with the object of employing the 
unemployed on the land when they become aware of the fact 
that there are so many broad acres waiting for hands to till 
them. Mr Crooks has suggested that in every English county 
there should be three large farms, to which should be sent the 
unemployed, who should be compelled to work and to settle 
down in the country, and young men, who should be taught 
the theory and practice of farming in order to fit them for a 
career on the land. In this way at least large numbers of 
loafers and others unemployed, who want nothing so little as 
employment, might be compelled to earn their own livelihood, 
and to relieve the rates by means of which they are now so 
largely kept. 

In addition, however, there would unquestionably be large 
numbers of persons who would delight in a country life, but 
who, from causes which are known to all connected with the 
land, are practically unable to obtain employment. There is 
plenty of abused land in every English county to provide for 
people of these classes, and it would be wiser of either imperial 
or local authorities to spend money in its acquisition and man- 
agement than to continue on present lines, and to provide such 
huge sums for the relief of the poor and the vagrant ; and yet 
this is only one-half of the story. The lunatic asylum and the 
prison are the unwelcome resort of men and women who might 
have been reclaimed under some such scheme had they been 
taken in hand before the commencement of their careers of 
crime. 
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The writer has some experience of the market price of land 
in many parts of this country. Within the last three years he 
has inspected estates in a number of counties, and although it 
is true that in large numbers of instances estates of from 350 to 
700 acres are valued as high as from £50 an acre and even 
more, there are others which by good management might be 
made to produce equally profitable crops which could be pur- 
chased at from one-third to one-fourth the money. It is true 
that the cheaper land is more or less confined to a minimum 
number of counties. It is sometimes on the chalk, but more 
often on the clay ; and no prophet is needed to point out that 
clay soil, even though it be of a heavy character, which has 
grown magnificent crops of beans and mangels in the past, will 
in the hands of competent men do precisely as good work in 
the future. With its improvement or reclamation it becomes 
both lettable and saleable, for it is precisely the cost of re- 
clamation that prevents the farmer renting it and the small 
capitalist buying it. 

Although the majority of men hunger for land, either to 
labour upon it or to manage it, it is only the little man who is 
willing to rent or to buy land which is in poor condition. But 
even this he is unable to obtain, for the reason that owners, 
even of the cheaper class of properties to which we have re- 
ferred, are unwilling to cut them up, and still more unwilling 
to build for the purpose of the small holder. Some of the most 
beautiful lands in the country, with which the writer is ac- 
quainted, were purchased not many years ago at from £10 to 
£15 per acre. They have become what they are by judicious 
expenditure of capital, and within a reasonable distance of any 
important town there is a marked appreciation in value owing 
in part to the increased hunger of buyers and renters, in part to 
the increase in the population, and in part to the advent of the 
motor-car. 

We believe that as a rule the buyer or the agent of the buyer 
of land values it on inspection rather from the point of view of 
its present condition than of its latent worth. There is a 
potential value in land, which so many ignore, and instead of 
estimating it on the basis of its appearance — its overgrown 
hedges, its broken gates, its foul and poor arable fields which 
may not have received the attention of the plough for a 
decade, its blocked drains and ditche&i. and dilapidated cottages, 
gardens, and orchards — it would be well if the soil itself were 
examined, both by practical and scientific men, with the 
especial object of ascertaining what possibilities exist for the 
production of crops in the future. 

With sufficient means available it is not really difficult to 
transform land. A field to-day which many would refuse at 
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£10 an acre, on account of its destitute and derelict condition, 
may become the park of to-morrow, adorned with its mansion, 
its highly cultured and well -stocked pleasure-grounds and 
gardens, its well-kept hedges and handsome gates, and, we may 
add, its luxuriant pastures. We have such a property in view 
as we write these remarks, and one in which in summer the 
Jersey cows of the owner are wading up to their knees in rich 
grass and clover, while on similar adjoining land, which has 
not received the same attention, there is as much difference as 
between prosperity and adversity. 

I^et us put the question in another way. An estate is pur- 
chased at a low price per acre ; it is cut up into small proper- 
ties; instead of one occupier, with two or three employees, a 
low rent, and still lower rates, the land is divided into from 
twenty-five to thirty occupations. In due course, each occupier 
having purchased his holding, manages to build his homestead, 
small and modest though it be. At once the local authoiities 
raise the rates, and instead of, as in the union to which the 
parish belongs, the rates being diminished by 15 per cent or 20 
per cent as compared with the previous decade, they at once 
rise to from 20 per cent to 30 per cent above those of neighbour- 
ing parishes. In a word, the property, in place of supporting a 
tenant farmer, who failed to pay his way, and a couple of 
labouring families, manages to maintain twenty- five to thirty 
families, who employ large sums of money in building, and to 
reduce the rates materially for the benefit of the ratepayers in 
general. We can apply these facts to at least two estates, of 
which we have actual knowledge on the subject. 

The fact remains, and it has been proved over and over again, 
that by purchasing a large area of land the price per acre is in- 
variably low, while when the same land is cut up into a number 
of properties it rises considerably in value and consequently in 
price, owing to the fact that the persons capable of buying a 
small acreage are infinitely more numerous than those who are 
capable of buying a large acreage. It is once more a question 
of supply and demand. There is little demand for farms of 500 
acres ; there is a great demand for holdings of from 3 to 10 acres, 
and the demand is increased in proportion as the system under 
which the small man is able to buy is simplified. 
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METHODS OF TILLAGE: OLD AND NEW. 

By Primrose M‘(Jonnel, B.Sc., F.H.A.S., F.G.S., Ongarpark Hall, 

Essex. 

In an article on tillage implements which appeared in the 
‘ Transactions ’ ^ about ten years ago, the present writer gave a 
short sketch of the history of these implements and their use. 
In the present instance it is proposed to give a short r4mm^ of 
the subject and bring it down to date, as it were. 

These last ten or twelve years have seen great changes in our 
ideas on ploughing and cultivating land, and in our methods of 
doing the work. This is more particularly the case in our 
Colonies and the United States, and as these are our most 
important competitors, some description of the methods they use 
in working their arable land will also be given. 

In ancient times, — for thousands of years and till long after 
the Eoman domination, — the only form of implement used for 
cultivating land was a sort of hoe or pick known as the Sarclc, 
with which the soil was broken up by hand. The plough used 
with oxen was only a modification of the Sarcle, made out of the 
crooked branch of a tree, and it was not until Saxon times that 
the plough as we know it began to be evolved —the iron plough 
being an innovation not much over a hundred years old. 

The first great change took place some twenty-five to thirty 
years ago, when the American chilled-steel plough was intro- 
duced, which has revolutionised all our ideas on ploughs and 
ploughing. Up till that date the operation had consisted in 
cutting off a wad of soil from one side of the furrow, turning it 
over through an angle of 135°, and leaving it deposited at the 
other side of the furrow, partly upside down and in a wholly 
unbroken state. In stiff land the furrow-slices were squeezed 
and packed together, like so many bars of soap, and the soil left 
in a most unsuitable condition for seeding. In districts where 
there was a sufficiency of winter frost, and only spring corn was 
sown, the soil was mellowed and made friable enough before 
spring, but where the land was required for crop immediately, or 
where there was little winter frost, it remained in a s6lid tough 
condition. With such ploughing it was often said that a rat could 
run from one end of a field to another in the hollow left be- 
tween the slices. This state of matters was particularly bad in 
its effects in a dry year, for these hollow furrows prevented the 
plant from getting a proper root-hold, and the crop often failed 

1 Vol. VI., Fifth Series, 1894. 
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where a better system of ploughing would have saved it. That 
better system is now coming more and more into yogue, while 
the implements first designed for the work are getting improved 
steadily as the years go on. 

It is interesting and instructive to take a look at what some 
of the old methods of cultivation were, and indeed are ; for it 
will no doubt surprise many to find that, notwithstanding the 
many inventions which have been adopted in modern times in 
connection with the cultivation of land, there are some of the 
old primitive methods still in use in various corners of the 
country— methods which were antecedent to the use even of the 
plough. The accompanying sketch (fig. 14) ^ represents a scene 
reported to be of regular occurrence on some parts of the Cots- 
wold Hills up to a few years ago, if not still followed. The 
implement resembled in appearance and use the old “ flauchter- 
spade ” of Scotland, which was used for cutting turf or sods, and 
may be so used yet in some places, but in this instance the use 
was for cultivation purposes — to cut off sods or spits of soil to 
cover the potatoes planted by an assistant. With this and most 
of all the other old forms of cultivating implements, the prac- 
tice was to make a rut in the soil, or to otherwise move it, 
suflBcient to get a cover for the seed, the crop being afterwards 
kept clear of weeds and in a state of fine surface tilth by re- 
peated and continuous hand-hoeing. 

This, indeed, is the practice at the present day in the “ un- 
changing East ’’ and in various uncivilised countries, especially 
in tropical or sub- tropical climates ; and where the work of a 
man and his family is limited to an acre or half an acre, then it 
suited well enough, though it is quite iinpossible under the 
conditions of modern civilised life. 

Some of the reformers of the olden time recognised the de- 
ficiency of the plough as a tillage implement, and tried to 
improve upon it. For instance, Jethro Tull, “the father of 
drill-husbandry,*’ and a man who wanted to find some way of 
improving the tilth for the easier use of his corn-drills, hit on 
the expedient of providing a plough with four coulters which 

^ This sketch, reproduced by j)ermi8sioii from ‘The Sphere,’ London, is thus 
described in that periodical : “ This is not a representation of primitive agri- 
culture in Achill or St Kilda, but an illustration of a scene which took place this 
year (1904) a little more than a hundred miles from Hyde Park Corner. The 
breast-plough, as it is called on the Cotswolds, resembles an immense shovel 
with a share turned up at one edge, and is worked in three successive move- 
ments : first, a thrust in from the breast ; next, the cross-bar is dropped down 
to the thighs, which are protected by wooden guards called ‘ bitters ’ or ‘ betters ’ 
(i.e*., probably ‘boaters’), from which a further push is given ; finally, the clod 
gathered on the blade is turned over with a quick movement to the right. The 
owner of the plough show'n in the drawing, now over eighty years of age, 
remembers as a familiar sight in his boyhood twenty men ploughing abreast m 
one field. Hardly any one at work to-day can remember to have seen, much 
less knows how to use, one. There is no doubt that the labour is very severe.” 
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Fig 14 — The last of the hiea^t ploughs ^See footnote on p 122 ) 



124 


METHODS OF TILLAGE: OLD AND NEW, 


cut the slice of earth into strips before turning it over, thus 
helping to break the soil up and make it more friable. The 
improvement, however, did not seem to “catch on” or come 
into practice, although we now adopt the same principle in the 
double tail-knife on some digging ploughs. 

The idea, or principle of cultivation, is to thoroughly mix 
and pulverise the particles of soil, so as to expose new surfaces 
to the weathering agencies and to the chemicjd reaction of one 
another, and thus set free another supply of the elements of 
fertility. There is in an ordinary soil an almost inexhaustible 
supply of these elements, but it is locked up in the constituent 
minerals for the most part, and only a small quantity is avail- 
able in any given season, and it soon becomes exhausted by 
cropping and requires constant renewal. This renewal may be 
secured by adding manures, but we are becoming more and 
more convinced that the cheapest and best way is by cultiva- 
tion. The more cultivation the belter the crops will be within 
certain limitations, and the developing of cultivating imple- 
ments is now the order of the day. So much depends on the 
physical or mechanical condition of the soil that chemical 
analysis is being abandoned to a great extent, and tests made 
of the size of the soil particles, the minerals contained, the 
amount of water held, the height to which water will rise 
by capillary Action, the colour, and so on. In many cases 
it is possible from these and similar data to predicate what 
kind and quality of crops a given soil is best suited for, 
and this is actually now being done by Government officials 
in the United States. 

Ploughs and Ploughing, 

Now, ploughing and cultivation of all kinds are intended 
primarily to help to improve the physical condition of the 
soil, as well as to make a suitable bed for gettting the seed 
covered in, and the plough and other implements which do this 
most satisfactorily are the best to have. For this reason we 
are not now satisfied with a plough which merely cuts and 
turns over a furrow-slice of soil, but it must cover in ail grass 
or rubbish, be inverted, and at the same time pulverised as 
much as possible. 

The great agent for pulverising the soil and making a fine 
tilth is of course frost ; no amount of work we could do with 
implements would equal the work of this agent. But the work 
of the frost is greatly aided and abetted and made effectual if 
the soil has been properly ploughed and broken up and left in 
a state fit to let the frost get well into it Indeed, the frost by 
itself would do little or no good, as we can see in an ordinary 
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uncultivated field. In an average winter the frost will pene- 
trate as far down as the roots of the crops, but on an untilled 
field this would be of little use. A grass layer, or even a clean 
stubble, will not be put into a fit state for the growth of the 
next crop by the frost alone, but it must be turned over and 
raised up to let the frost get at all parts, and also to give room 
for the particles to be expanded and loosened up for the better 
making of the tilth. Practically the implements we use are as 
much for the purpose of helping on and accentuating the 
weathering effects of frost and air and rain as for anything 
else. 

A fine tilth is one of the first requisites of arable farming ; 
for apart altogether from the questions of tapping the practic- 
ally inexhaustible supply of the elements of fertility contained 
in the soil, or in the minerals and rock fragments forming the 
soil, there is the question of utilising to the best advantage 
the manures that we put on. If the soil is not thoroughly 
worked, then the manures applied do not have so much effect 
on the crops. Not only does the want of tilth prevent the 
plants from growing properly, and from sending their root- 
fibres easily through the soil in search of food, but the want of 
stirring and aeration hinders the growth of the microbes in the 
soil, whose business it is to cause the manure to decompose and 
assume forms or combinations suitable for the use of the plant, 
and the dressing either lies dead and inert or is wasted when 
the rain of the next winter descends. 

In the ultimate results between ordinary cultivation in the 
old times and that practised now there is little to choose. Ee- 
collecting that the soil is only, say, 6 to 8 inches deep in the 
majority of cases, we can see that the Sarcle in ancient times 
in hot countries, and the spade with ourselves in more recent 
times, were as likely to produce a fine tilth as was needful. 
Indeed, ‘'spade-husbandry” had become proverbial a genera- 
tion ago for the benefits it conferred on land, and many 
attempts were made from time to time to so harness steam- 
power as to increase the scope and power of “spade-work.” 
The modern system of working with horse- or power -driven 
implements simply resolves itself into doing the work on a 
larger and cheaper scale, but not doing it any better. In 
the days when a labourer's wage was a shilling a-day, and he 
was willing to work for ten hours tp the top of his bent for 
this money, then spade-cultivation was the best ; and this was 
a common method of doing the work in the time of the fathers 
of the present generation in many parts of the country. Nowa- 
days, however, even if men were plentiful enough, the expense 
would kill it, and so implements to do the same work are in- 
vented and used. 
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It is a sad thing to say, but it is true, that nothing has 
helped to spoil ploughing and cultivation so much as ploughing, 
matches. One would think that the competition among plough- 
men would have helped on the improvement of the work, and 
so it might have done if the proper kind of ploughing had been 
encouraged. Unfortunately, however, the custom sprung up of 
cutting an exceedingly small fine furrow- slice with a “false 
bottom,” intended to show an exaggerated “crest” on the 
finished work. This type of work was carried out to an insane 
degree in the past, and the land never got a chance to yield its 
full increase. Further, the man who took a prize at one of 
these matches very often had a bad attack of swelled head, and 
considered that he knew everything that was worth knowing 
about ploughs and ploughing, and could not be told anything 
or be got to see that the whole system he was following was 
wrong and sadly in need of improvement. 

Perhaps in no way is the difference better shown between 
the old and the new ideas on ploughing than in a comparison 
of the plough with a mould-board for “match work” and a 
plough with the short chilled-steel digging breast. As already 
stated, the writer believes that ploughing-matches have done 
a deal of harm in the direction indicated, and the mould-board 
for match work ,exemplifies this. It is of extra length and of 
very gradual slope, the intention being to turn the furrow-slice 
with great care, so as not even to crack or break it if possible. 
Nowadays our idea is to crack and break and pulverise as 
much as possible, and turn the whole upside down to cover in 
all surface rubbish, and all our ploughs with chilled-steel mould- 
boards and “digging” mould-boards are designed for this purpose. 
They are short and wide set and concave, and thus they crush 
and turn the earth of the slice, while the other is long and 
convex, and only partly turns without any crushing or breaking 
at all. 

The crested, well-set-up furrow-slice was the method of our 
fathers ; the inverted, broken, or pulverised slice is the method 
nowadays. In the former case a deep even “ nick ” was neces- 
sary to receive the seed when broadcasted, and to give sufficient 
soil to cover the seed when harrowed ; but now, when we use 
corn-drills to deposit it with machine regularity, and wish the 
“ tilth ” to be well made before seeding, and the harrowing and 
cultivating to be mostly done previous to the putting of the 
seed into the ground, the furrow-slice that is crumpled and 
turned upside down is the one to be most desired. In the 
former style of work the furrows had to be comparatively 
narrow, or, at any rate, the width had to bear a certain pro- 
portion to the depth ; but with the broken inverted slice the 
width may be as much as the plough can take or the horses 
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thus by exposing to the weather a fine tilth may be ensured. 
The most approved forms of modern ploughs which do digging, 
or at least pulverising work, are represented in figs. 17, 1*8, and 



Fig. 11.— Oliver >)lounh. 


19. Almost all makers now manufacture similar varieties to 
meet the increased demand for the new form, consequent on 

the dissatisfaction many 
feel with the old style 
of work. 

The double-furrow or 
multiple-furrow plough 
is by many thought to 
Fig. 18 - Th( Han^ome steel chifl jiloiigh. be One of the COming 

implements. It may be 
perhaps looked on as somewhat retrograde on the part of the 
writer to call the use of this plough into question, but various 




Fig. 19 — The Hornshy digging jphughf %oUh tnhida/r beam, 

things have to be taken into account in this matter. Allowing 
for the moment that multiple ploughs are the right and proper 
thing where power can be applied, as by a steam-engine or a 
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motor, it is rather different where we still work with horses in 
the old, way. • It is custoiiiary for each ploughman to look after, 
work, and feed a pair of horses, and if multiple ploughs are in- 
troduced, then three or four horses must be put into a gang. 
This, of course, could be done where it is the custom for one 
man to feed and clean three or four horses night and morning, 
as is the custom of the south of England, but in an ordinary 
'Hwo-horse country” it would be difficult. 

On the other hand, there is very little to be gained. In the 
West, where one man with lour horses and a three-furrow 
plough can turn over five acres per day, the multi pie- furrow 
is all right, but it is questionable if the wide-broken single 
furrow-slice would not suit our small fields and crooked fences 
much better at the rate of an acre and a half with two horses 
and one man per day. You have either to break up another 
man’s pair to get an extra horse or else adopt three-horse farm- 
ing throughout, and get implements on this style for the other 
kinds of work on the farm. On the other hand, two-horse 
implements of all kinds can be had — even cultivators ; and the 
capabilities of two-horse farming have not yet been exhausted, 
while it is a system particularly applicable to ploughing. 

There are, of course, cases where the soil is so loose and 
friable that two horses could quite well pull a double-furrow 
plough, each turning an ordinary furrow-slice. In such a case 
the desirability of adopting the double furrow should be gone 
into. Yet it may be pointed out that while two furrows worked 
side by side would probably be each, say, 9 inches wide — a 
total of 18 inches — a modern chilled-steel digging plough can 
take 16 inches in one furrow and pulverise the soil at the same 
time, so that the gain in time or area is not great when all things 
are considered. 

IVhcelni Ploughs, 

Americans have not hesitated to adopt the most modern 
ideas of utilitarianism in the matter of ploughs. They have no 
sentimental objections about trying new things. The ordinary 
old-fashioned ploughman believes in the common swing-plough, 
and thinks that the mounting of it on a set of wheels is derog- 
atory to his dignity and insulting to his skill. Nowadays we 
want the most suitable work done in the handiest way, and, 
content to stop the waste of skill as one of the effete things of 
our youth, we put wheels on our ploughs so that the ordinary 
man can do good efficient work with more comfort to himself 
and less tear and wear upon his horses. 

On the other side of the Atlantic farmers have gone much 
further than this, however, and in the sulky- and gang-ploughs 
have fitted up the working parts of the implement — the mould- 

VOL. XVII, 1 



130 


METHODS OF TILLAGE: OLD AND NEW. 


board, share, and coulter — into a frame of three wheels, sur- 
mounted with a seat, so that when once the field is started 
and the plough set to the work wanted, the ploughman simply 
sits and drives in the same way as he would do a mowing- 
machine, lifting the working parts out of the soil at the land- 
ends, for turning, by means of a lever. 

Transatlantic farm papers are full of the illustrations of such 
ploughs. That they are coming more and more into use out 
there is no matter for surprise, for tliey do the maximum of 
work with the minimum of labour on the part of both man 
and horses. Of course such a style of plough does not suit 
small fields, nor when many furrows must be made and left 
open, as where narrow ridges or “ stetches ” are the customary 
style. For large fields, however, or roundabout ploughing, it is 
a most efficient tool, as will be readily imagined from the illus- 
tration in fig. 20. 

As already indicated, these Ainerican ploughs have seats. 
It is worth the while of those who like advanced ideas to 
consider the suitability of seats on some of the ploughs used 
in this country. On the ordinary swing-plough a seat would 
of course be impossible, but it is quite suitable for a wheel- 
plough, as illustrated. The only objection to the presence of a 
seat is the temperature of the air in winter-time ; it may be so 
cold when ploughing that the man would prefer to walk and 
hold a plough in the ordinary way, so as to keep himself com- 
fortable. Apart from this, the use of a seat is a decided im- 
provement where feasible. 

The principle of digging or pulverising and mixing the soil 
has led to many devices being tried. One of the best of recent 
years is just being introduced into this country from America. 
This is the disc-plough, in which a revolving concave disc or 
bowl of steel takes the place of the mould-board and also of the 
coulter. The accompanying illustrations (figs. 21 and 22) give 
an idea of the type. There is an immense number of varieties of 
this plough in use in the States, from the single disc for two 
horses, or the double disc for three, up to a combination of thirty 
or forty discs, drawn by a powerful traction ploughing engine. 

This plough IS very easy to pull, for the revolving disc 
lessens the friction immensely, on the principle that a wheeled 
vehicle has less resistance than a sleigh. At the same time 
the concavity of the disc, and the angle at which it is set, have 
the same pulverising and inverting action as the digging- 
plough. The edge of the revolving disc cuts its own way 
through the soil in much the same manner as a wheel-coulter 
would do, thus lessening the friction in this respect. On such 
ploughs for use here, however, it will be necessary to fix an 
ordinary skim-coulter, so as to pare ofi* the edge of the furrow- 
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slice in front, and thus have the main body of the soil turned 
over and pulverised without any ragged edges of vegetation 
showing up. 

There is one system of ploughing that is largely practised in 
America and might be tried here : indeed, the wiiter means to 
have a try, if he even does his own ploughing all himself as 



soon as he has an opportunity. This is simply ploughing round 
a field in a continuous turrow and finishing in the centre , oi 
conversely, beginning in the centre and ploughing round and 
round until the fence is reached. If one just stops to think of 
it, what an unbounded nuisance the ordinary system of plough- 
ing a field is ! The land has to be “drawn off' — sometimes by 
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actually surveying with a chain; the ‘"crowns” have to be 
made with the greatest care and skill, while there is an ever- 
lasting waste of time in turning out and in at the land-ends. 

In the district in which the writer lives the making of a 



crown out of the level ground is absolutely unknown; two 
furrow pieces have to be ploughed out so as to make a hollow, 
and one of these is either carted away or “ chucked ” over the 
untouched land. Now all this nonsensical system of working 
is doneiaway with when a field is ploughed spirally in one 
continuous furrow. 
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The presence of open furrows is a doubtful advantage in 
these days of string-binders and other labour-saving machinery, 
and is entirely done away with by this new (yet old) system. 
Where furrows are needed to carry off the water, then a few 



water-furrows in the hollows would Be sufficient, excepting on 
the heaviest lands. 

The turning at the corners can easily be negotiated, while the 
breathing spell necessary for the horses can also be given at 
these. The ploughing can be done round and round until a 
piece no bigger than a kitchen-table is left in the middle, and 
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this can be dug over. If it is not desired to trample over the 
ploughed land in going and coming, then a roadway can be left 
from the gate to the middle of the field and ploughed last, or a 
“ headland'' left for turning on at each corner, to be afterwards 
separately ploughed. 

The Harrow, 

The first harrow ever used was the branch of a tree, which 
the first user “ haurled at his curpin.” When the use of the 
harrow became more extensive it was fastened to the tail of a 
horse, and the poor “garron" had to pull it the best way he 
could. The wearing away of the twigs, leaving the bare hard 
points of the branch, suggested to the next reformer the benefits 
of using hard pegs fastened into a frame, and later on the sub- 
stitution of iron '‘teeth", and this latter remained the type of 
the harrow for centuries. It was absolutely the only kind in 
use until a generation ago. The modern iron frame harrow is 
comparatively a recent innovation, while the various foims of 
harrows and surface cultivators now in use have almost all 
been evolved within the last five-and-twenty yearn. 

The old wooden forms are by no means extinct yet, and are 
often to be met with in many parts of the country — especially 
in tlie “ drag-harrow *' form ; while in many of the hay -growing 
districts of the south of England the bush- or brush-harrow is 
of universal use yet for dressing meadows — a survival from the 
times of our prehistoric ancestors — in spite of the better results 
obtained by the use of a chain-harrow fitted with fore-scraper. 

One of the modern improvements in harrows is the invention 
and adoption of the spring-tooth. This has no doubt been a 
great advance, but it is not as great as it might have been. 
One of the drawbacks in the actual work of harrowing is the 
liability of the teeth to gather rubbish and to become blocked 
up, and so require a stoppage for cleaning purposes. If the 
land has a lot of rubbish on the surface the number of acres 
gone over in a day may be seriously reduced. When the land 
is dry, a smart man with a hooked stick may hitch up his 
harrows clear of their load of rubbish as they drag along — a 
leaf at a time; but men willing to be smart enough at this 
work are becoming scarcer every year, and so now we have to 
look out for another way of obtaining the same end. This is 
supplied by the adoption of the spring-tooth on the implement. 

The substitution of this tooth for the straight rigid tine 
enables us to harrow land with a deal of rubbish on the surface 
without any trouble. The spring-tooth yields backwards and 
forwards in a jerking dancing motion as the implement is 
pulled along, and this not only helps in the pulverising, raking 
action of the harrow, but also prevents the gathering of weeds 
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or rubbish on the tines. The defect of these spring-tines is that 
they are generally not made stiff or strong enough to “ bite ” the 
earth is well as the old-fashioned rigid type — a defect which 
might quite easily be remedied. 

Perhaps the arrangement which is best of all is the adjust- 
able rigid tooth with a spring-set handle. The tines are of one 
thickness throughout, and fastened to the frame by shackles. 
They can be pointed backwards, forwards, or perpendicularly. 
This means that the same set of harrows can be made to bite 
almost as much as the old drag-harrow, or to work as lightly as 
a set of grass-seed harrows or a chain-harrow. Also, it means 
that at the land-end any rubbish which tends to choke up the 
tines can instantly be got rid of by setting them backwards 
and moving the whole forward for a yard or two, when the 
rubbish immediately slips off. The handle which controls each 
leaf has a spring setting, so that though the whole is to a cer- 
tain extent rigid, yet it ''gives” a little to a stone or other 
obstruction. 

Again, this form of harrow is or can be always fitted with 
wheels or sliders and a seat, so that, as far as we understand 
anything about the best way of harrowing land and the best 
harrow to do it with, these later forms have almost everything 
one can desire. 

Harrows have been successfully fitted with wheels, but a 
drawback to the use of these is their smallness. There is not 
room to use ones of large diameter, while or. rough or lumpy 
ground the small wheel does not run so steadily as a large one. 

In other designs of harrows there are runners or sleigh-irons 
fitted on, whereby the depth of working can be regulated. Con- 
currently with the use of wheels or sleigh-irons, there are 
handles fitted on with gear for raising or lowering the tines. 
By this means the harrows, when being moved from field to 
field, do not require to be taken to pieces, but are simply shifted 
along as they sit in use by having the tines raised up out of the 
ground. 

Harrows with these improvements are of course made with 
only two leaves ; the old three- to five-leaved varieties ar.e not 
so suitable for these modifications. A two-leaved haiTOw, again, 
can be fitted with a seat for the driver, so that with the imple- 
ment set to a certain depth and the weight of the man on top, 
the work is more regularly done. 

In some cases, however, the seat is Sarried on a frame behind, 
as in fig. 23, and the frame, in its turn, on two wheels, so that 
the gauging of depth, the steadiness of wheels, and a seat for 
the driver are all secured. 

One cultivating implement which one does not see much in 
this country, but which is largely in use in America, is the disc- 
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harrow, an improved form of which is here illustrated (fig. 24). 
It practically consists of a series of discs set in a frame in such 
a way and at such angles as give great cutting, tearing, and 
pulverising power to the implement. It is said that no imple- 
ment covers in the seed so well when it is broadcasted on the 
furrow; and, accordingly, it is now made combined with a 
seeder on the top, which drops the seed broadcast in front while 
the discs follow and cover it in. 

A noticeable point is the size of the discs. As a question in 
the mechanics of draught, it can be easily shown that the larger 
the discs the more easily will the horses pull the implement ; 
but, on the other hand, the larger the discs the less will they 
penetrate the soil, a point that is often overlooked. The smaller 
the discs the deeper will they cut into the ground, and the 
heavier will the draught be for the horses. The average has 
therefore to be struck between the two antagonistic conditions, 
and a disc of 16 inches diameter is the standard now fixed on. 
As there are usually sixteen discs 'u the whole implement — 
eight in each wing — the sixteen discs of 16 inches diameter is 
known to Americans as the “Sixteen- sixteen,'* and in this form 
is a standard implement which might with advantage be more 
used here than it is. The fixing of each disc in its own spring 
setting enables it to work on stony or rocky land where the 
fixed spindle would not be so satisfactory. 

Cultivators. 

With cultivators more than with harrows the greatest modern 
improvement has been the introduction of the spring-tooth. 
This, like many of our other improvements, was introduced 
from the other side of the Atlantic, but did not succeed in the 
form in which it was first used. The ordinary flexible spring- 
tooth turned out to be too slim for ordinary cultivation, and 
could only in reality do the work of a good harrow ; but the 
adoption of the principle was followed by good results, and now 
our best cultivators have rigid teeth, but the frame or setting is 
a spring, or includes a spring, so that while the tine will keep 
well into the soil and do its work thoroughly, it at the same time 
has the shocks from stones or hard pieces of soil much eased by 
the spring action. The two favourite forms of this implement 
on the market at present are here shown (figs. 25 and 26), but 
as now made they are combined implements suited to a variety 
of operations in the shape of land-ridgers, side-hoes, drill- 
ginbbers, and so on, — a great advance within the last ten years. 
Indeed, the last half-dozen years or so have seen an immense 
revolution in the development of our horse-hoes, side-hoes, 
scufflers, and other implements of that kind. Perhaps the most 
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Fig. 24 , — American due-harrow. 
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important type of improvement has been the adaptation of the 
framework ot the ordmaiy cultivator to take tines or blades in 
sufficient numbers to do three balks or ridges at once with two 
horses. 

This is an immense advance since the days when a man with 



one hoise did only one row at a time while the other stood idle 
in the stable, getting over three or possibly four acres per day. 
Now he can do thiee times that quantity, and with more ease 
to himself, as theie is a seat to ride on, while the work can be 
still further expedited on some soils by having three sets of 
double mould- boaids fixed on behind the scarifying tines, to 
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earth-up and finish off as the work goes on. The illustrations 
in figs. 27 and 28 show the adaptation of one of our most 
popular cultivators to the hoeing of three rows of roots at one 
stroke, or the earthing-up of three in a similar manner. 

Steam Bigger, 

Of modern cultivators on a giant scale, mention must be 
made of Darby's Digger (fig. 29), much used in the county the 
writer farms in. This is one of the most recent evolutions of 
cultivating the land by steam, and is a digger no longer but a 
stirrer and subsoiler. The stirring apparatus is a triangular 
arrangement fixed on behind an ordinar}’^ traction-engine and 
worked by the same, and carried about by it while in work. 



Fig. 29 . — The Darby iteam digger. 


A series of revolving tines are fixed to work perpendicularly 
along each wing, and when in work these penetrate the soil 
to any required depth, say up to 10 inches, and revolving 
perpendicularly as the whole moves along, stir up and mix the 
soil thoroughly. The soil is not only stirred up, but the subsoil 
as well, and this without disturbing their relative positions, 
while the vegetable rubbish still remains on the top. The 
ground is thus thoroughly broken up, subsoiled, and aerated ; 
but the work has of course its limitations. This implement 
would not do on rocky ground, nor even on soil full of stones 
or boulders. It is of most use on dense clay soils, but of course 
these must be in a fairly dry condition to benefit by the 
pulverising action, and the work is best done as a prelimin- 
ary to fallowing or fallow cropping, unless the ground is very 
clean and free from weeds. 
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Motors, 

One cannot help thinking on the wide space of time and 
invention which separates a huge cultivating implement like 
the Steam Digger and the Sarcle of the farmer of the early ages. 
In order to keep abreast of the times the makers of this imple- 
ment are adapting it to work on a smaller scale with a petrol or 
petroleum motor — that is, a motor will be prepared suitable to 
drive any kind of farm implement, and on to which the digging 
arrangement can be hitched at short notice, thus reducing the 
weight from the many tons of a traction-engine to the few tons 
of a motor. 

The use of motors in the work of cultivation is one of the 
new movements of the twentieth century. Up till the present 
time the attempt is only in the experimental and transition 
stage, and the writer cannot say much on the subject. It is 
certain that motor farming, however, is bound to come sooner 
or later, for we cannot expect that farming will be the only 
business left out in the cold when all other departments of 
human labour have been developed by the use of cheap motive 
power in one form or another. On the other hand, there re- 
mains the fact that the steam-engine as a motive power for 
field work has been largely a failure, and it is difficult to see 
how petrol or electricity or any other motive power is going 
to do better. Forty or fifty years ago the steam-plough was 
booming, and people then thought that a neNv era had set in 
for farming, but to-day the steam-plough is not much used, 
though the cultivator is in demand. If it had been possible 
to cultivate the soil to, say, 2 feet deep, then the steam-plough 
would have been a success, because a mighty engine could have 
been tackled on to a mighty plough — as they do on some of 
the sugar plantations now — and the land ripped up to any 
depth. Unfortunately, the cultivatable part of the soil is 
limited to a few inches downwards, and two to three horses 
can pull a plough set at the greatest depth that is practicable 
or advantageous, while the horses are much more handy and 
convenient than the ponderous engines necessary for the .work. 
The attachment of a larger number of ploughs, so as to utilise 
the power of an engine in the breadth of the work instead of 
the depth, did not suit our small British fields and contracted 
ideas of labour, though this system has been a splendid success 
on the great plains of the West, as* the adjoining view will 
illustrate (fig. 30). 

Now the motor work is being developed on another sys- 
tem, and there is more chance of success, — that of reduc- 
ing the size to suit the size of our fields and our ordinary 
implements, — and the probability is that by adapting com- 
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bined implements to the motor there will be some chance 
of success. 

One point strikes the writer very forcibly, however, in con- 
nection with the published horse-power of the motors now on 
the market, and that is the excess of “ horse-power ” over the 
number of actual horses required to do the same work. For 
instance, one motor is advertised as of 18 horse-power. Now, 
the engineer’s horse-power is one-half more than that of an 
actual average horse — owing to the mistake Watt made in his 
experiments and calculations when he first invented the steam- 
engine — so that 18 horse-power on an engine means equal 
to twenty-seven actual horses. But this powerful motor only 
pulls a three-furrow plough or two string binders, work which 
could be easily accomplished by, say, six good Clydesdale 
draught horses. From this one must naturally conclude that 
there is a tremendous waste of power either in moving the 
motor itself or in some other way 

Of course the real test is the adaptability of the motor to the 
various farm operations, and the total cost of the work. If the 
cost of buying and running a motor comes out less than the 
cost of buying and keeping horses to do any given piece of 
work, or all the work of a farm, then this is so much in favour 
of the motor, irrespective of the declared horse-power, and in 
any case there is likely to be development and improvement as 
the time goes on. As a farmer with engineering tastes, the 
writer will welcome the success of the motor, and this all the 
more that it does not seem to be going to do away with horses 
or affect their price. People in the olden times expected that 
railways would do away with horses altogether, whereas the 
number of horses required increased immensely with the ex- 
tension of railways, and that may probably be the result in 
this case. At any rate, the present state of the horse market 
does not show any tendency to a reduction of prices, as any one 
can find for himself if he goes to buy, as the writer has lately 
experienced. 

At the time of writing, the most modern and adaptable motor 
seems to be the one which is practically contained on the two 
fore-wheels of a carriage, with a third detachable one for putting 
on to carry the motor when not at work. When at work it is 
hitched on to the implement to be pulled, so that it practically 
supplies the two fore (steerage) wheels, and thus the motor and 
the implement form part of one machine, as it were — much 
handier for traction and turning aj; the land-ends — and it is 
probable that the successful motor-plough or cultivator of the 
future will be with some device of this kind. 

As this article began by stating that the last ten years had 
seen immense improvements in our ideas on the cultivation of 
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land and in the implements to do the work, it is an easy pro- 
phecy to foretell that the next ten years will see even ^ater 
improvements still, for development seems to proceed in a 
geometrical ratio. Land will be cultivated more and more 
thoroughly as time goes on. At one time farmers were satisfied 
with simply ploughing a common furrow, scattering the seed by 
hand and harrowing in. Now we “ cultivate ” the soil in every 
operation from the moment that the point of the ploughshare 
enters the ground, and the implements to do this with are ever 
being improved and combined, while the development of various 
forms of motive power will likely work many revolutions within 
the next few years. The writer, as he has already stated, is a 
great believer in two-horse work and two-horse implements, 
and can see room for much development yet in this direction, 
but undoubtedly the next ten years will witness progress in 
these matters in many ways. 


CLAIMS UNDER THE AGRICULTURAL HOLDINGS 
(SCOTLAND) ACTS, 1883-1900. 

By John Wilson, Chapelhill, Laudei Road, Edinburgh. 

Twenty-one years have come and gone since it became law 
that “ a tenant who has made on his holding any improvement 
specified in the schedule, shall, on quitting his holding at the 
determination of his tenancy, be entitled to obtain from the 
landlord, as compensation for the improvement, such sum as 
fairly represents the value of the improvement to an incoming 
tenant.” Previous to 1884 the presumption in law was against 
the tenant and in favour of the landlord, and the whole improve- 
ments passed to the latter without payment therefor. 

Notwithstanding the considerable period during which the 
Act has been in operation, the average tenant farmer has not, as 
a rule, made himself conversant with its provisions, or with the 
procedure to be followed when he wishes to take advantage of 
it, on “ quitting his holding at the determination of his tenancy.” 
This is haidly to be wondered at when we consider the various 
amending Acts which have been passed since 1883, repealing, 
altering, and adding to the provisions and procedure of the 
original Act, the interpretation of which presents many diffi- 
culties even to a legal expert. St veral most useful handbooks 
have been published explaining the meaning and working of 
the Act, but even these contain many legal technicalities which 
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a farmer requiring to consult them, perhaps once in a lifetime, 
can scarcely be expected to grasp. Tlie Board of Agriculture 
promised in 1900 to pass a consolidating Act for Scotland 
embodying the provisions of the preceding Acts, and it would 
undoubtedly have been advantageous to all concerned if this 
had been carried into effect. In the absence of the promised 
Act the writer will now endeavour to state, as clearly and con- 
cisely as possible, some of the points on which those making up 
a claim are likely to require information. 


Notice of Termination of Te'nancy, 

Where either the landlord or tenant intends, on the expiiy 
of a lease, to bring the tenancy to an end, it is necessary that 
written notice be given by either party to the other of his 
intention ; failing such notice by either party, the lease shall 
be held to be renewed by tacit relocation for another year, and 
thereafter from year to year. Such notices should be given by 
registered letter addressed to the landlord, factor, or tenant, as 
the case may be, and posted in time to be delivered before the 
expiry of the time prescribed — viz., (1) In the case of leases 
for three years and upwards, not less than one year, nor more 
than two years, before the termination of the lease ; (2) In the 
case of leases from year to year, or for any other less period 
than three years, not less than six months before the termina- 
tion of the lease. (See Act of 1883, sec. 28.) 

Lodging of Claim. 

Under the Act of 1883 the tenant was bound to give notice 
in writing to the landlord of his intention to make a claim for 
compensation ; but this section has been repealed and the follow- 
ing substituted in the Act of 1900 : ‘‘Any claim by a tenant for 
compensation ... in respect of any improvement . . . shall 
not be made after the determination of the tenancy!' The mean- 
ing of the preceding four words has given rise to much litiga- 
tion, but the point has now been definitely settled as follows : 
(1) Where the entry and ish are at Whitsunday as to houses, 
grass, and fallow, and at the separation of the growing crop as 
to the arable land — held that Martinmas following the separation 
of the away-going crop was the determination (Black v. Glay^ 
1893, House of Lords). (2) Where the tenancy terminated at 
Martinmas as to the arable land, and at the Whitsunday fol- 
lowing as to the houses and grass — held that the following 
Whitsunday was the determination {Strang v. Stuart^ 1887, 
Court of Session). 

It is safe to lodge the claim before 16th May or 11th 
VOL. XVIL K 
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November, specifying at least the amount claimed; but it is 
advisable to give particulars along with the claim, so far as 
practicable, to enable the landlord to judge of its reasonable- 
ness or the reverse, with a view to its settlement by mutual 
agreement. There is, however, a provision which must not be 
overlooked — viz., Provided that where the claim relates to an 
improvement executed after the determination of the tenancy, 
but while the tenant remains lawfully in occupation of part of 
the holding, the claim may be made any time before the tenant 
quits that part” (Act of 1900, sec. 2 (2)). 

There still remains to be noticed an important provision in 
the Act of 1900, evidently intended as a cheap and effectual 
means of settling all or any questions for which either the 
landlord or the tenant thinks he has a claim against the other 
party in respect of the holding. It is as follows : “Where any 
claim by a tenant for compensation in respect of any improve- 
ment comprised in the First Schedi 1" to this Act is referred to 
arbitration, and any sum is claimed to be due to the tenant 
from the landlord in le&pect of any breach of contract or other- 
wise in respect of the holding, oi to the landlord from the 
tenant in respect of any deterioration wrongfully committed 
or permitted by tlie tenant, oi in respect of breach of contract 
or otherwise m respect of the holding, the party claiming such 
sum may, if he thinks fit, by written notice to the other party, 
given by registered letter or otherwi.^e, not latei than seven days 
after the appointment of the arbiter or arbiters, require that 
the arbitration shall extend to the determination of the further 
claim, and thereupon the provisions of this section with respect 
to arbitration sliall apply accordingly, and any sum awarded to be 
paid by the landlord or tenant shall be recoverable in manner 
provided by the principal Act for the recovery of compensation.” 

It is to be specially noted that if a further claim is made, 
notice must be given by the party making it within seven days 
after the appointment of the arbiter, as failing such notice the 
further claim does not come within the scope of the arbitration; 
but neglect to give notice does not affect the common law rights 
of the parties. This clause has been framed to have a very far- 
reaching effect ; in fact, it may be held to extend to every con- 
ceivable question arising between the landlord and tenant for 
deterioration, breach of contract, or otherwise ; and the claimant 
may in his option, by giving written notice, require that it 
shall be settled by the arbiter. By the Act of 1900, sec. 2 (5), 
it is provided that “an arbitration shall, unless the parties 
otherwise agree, be before a single arbiter,” and if they differ as 
to the person to be nominated, the appointment, on the applica- 
tion in writing by either of the parties, shall be made by the 
Board of Agriculture. 
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Making up the Claim, 

The claim should state the date and cost of each separate 
improvement, and vouchers should be produced for the latter. 
The most convenient method is to state each year's expenditure 
on manures, feeding-stuflfs, &c., as from, say, March 1 (seed- 
time) to the same date in the following year, giving the number 
of crops grown after these were applied to the land, thus 
facilitating the calculation of the “unexhausted value.” A 
draft form of claim drawn up on this method is appended. In 
this the figures are only to be taken as illustrating a convenient 
form, and not as fixing the value on the improvement where a 
certain number of crops have been grown, after application of 
the manures, as in arriving at this there has to be taken into 
consideration the whole circumstance of each case, such as 
climate, the nature of the soil, the sale of crops, high farming 
or the reverse throughout the tenancy, &c. 

No definite time is fixed by the Act in which any improve- 
ment is held to be exhausted ; it is therefore competent to go 
back as far as the claimant thinks he can satisfy the landlord, 
or failing him, an arbiter, that the unexhausted value to an 
incoming tenant extends. There are several tables showing the 
duration of improvements drawn up by practical and scientific 
authorities, which will be found useiul to those requiring infor- 
mation on this point. 

A claim is competent only for improvements “ comprised in 
the first schedule to the Act,” and no compensation can be re- 
covered for any improvements not specified therein, although 
they may have added to the value of the holding; but if a 
further claim is lodged either by the landlord or tenant, it may 
embrace any matter connected with the tenancy. 

An important alteration of the law regarding penal rents is 
made by the Act of 1900, sec. 6, which provides that, “notwith- 
standing any provision in a contract of tenancy making the 
tenant liable to pay a higher rent or other liquidated damages in 
the event of any breach or non-fulfilment ot a covenant or con- 
dition, a landlord shall not be entitled to recover . . . any sum 
in excess of the damage actually suffered by him in consequence 
of such breach.” This section, however, does not apply to any 
covenant against breaking up permanent pasture, cutting or 
injuring trees, or burning of heather. 

In conclusion, the writer recommends that claims by either 
party should be framed on strictly reasonable terms, and that a 
tender be made to settle by mutual agreement, bearing in mind 
that this is an important element when the afbiter proceeds to 
award the expenses. 
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£ 

s. 
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1904. 

J. Purchased Mamies, 













Mai.l 
Ai>nl 1 

A. B & Co., Bone-meal 
A. B. & Co., Pemvian 

20 

10 

0 

120s. 

1 

123 

0 

0 

60 

0 

0 


guano 

10 

0 

0 

160«. 

1 

80 

0 

0 

30 

0 

0 


1903. 

Mdi. 1 

May 1 

A. B. & Co., Dissolved 
l)onea 

A. B. & Co., Supei- 

15 

0 

0 

120s. 

2 

90 

0 

0 

20 

0 

0 

90 0 0 

pliospliates 

10 

0 

0 

60s. 

* 

25 

0 

0 

10 

0 

0 
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LOST FERTILITY: THE PRODUCTION AND LOSS OF 
NITRATES IN THE SOIL. 

By Robkkt Wabington, M.A., F.R.S., Harpenden, Herts. 

The object of the present paper is to bring together and discuss 
some ot the results of the i^tbamsted investigations as to the 
quantities of nitrates which pass, under various circumstances, 
into our agricultural subsoils, or fail in other ways to contribute 
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to the fertility of the land. The investigations in question have 
been published at various times during the last twenty years. 
The most recent publication occurred in the lectures delivered 
by Dr Bernard Dyer in America in 1900, under the provisions 
of the Lawes’ Agricultural Trust, and published by the United 
States Department of Agriculture in 1902. These lectures deal 
comprehensively with all the investigations made on the soils 
and subsoils of the experimental fields at Bothamsted, and 
include much new matter. As these lectures have received 
very little notice in this country, the results I shall be able 
to quote from them will probably be new to a majority of 
my readers. 

If an accurate account is taken of the nitrogenous manure 
applied to any field during a series of years, and also of the 
nitrogen removed in the crops during the same period, it is 
found that the increase of produce due to the manure applied 
does not contain the whole of the nitrogen supplied in the 
manure, but a great deal less than this quantity. If we make 
the experiment more complete by analysing the soil both 
at the beginning and end of the trial, we may find that the 
surface-soil has gained somewhat in nitrogen as a result of the 
manuring, but even this gain will fail to make up the de- 
ficiency observed, and it will consequently appear that a more 
or less serious loss of nitrogen in some form or other has taken 
place. 

Where heavy dressings of farmyard manure have been ap- 
plied to the land it is very possible that the losses of the 
nitrogen contained in the manure may be largely due to fer- 
inentive changes of the organic matter in the soil. This part 
of the question sadly needs further study ; it lies, however, out- 
side the scope of the present paper : we shall confine ourselves 
now to the losses occurring in the form of nitrates. We turn 
in the first place to the 

Evidence given by the Crops. 

1. Wheat and Barley, 

It is generally agreed that no compensation is due to an 
outgoing tenant for any residue of nitrate of soda, or sulphate 
of ammonia, applied by him to the land in the last year of his 
tenancy. It is considered that the^practical effect of these 
manures is confined to the season of their application, and that 
no benefit is to be expected from anything remaining in the 
soil the following season. This opinion is undoubtedly based 
on common experience. The chemist, however, 'knows that an 
average crop does not contain at harvest all the nitrogen 
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supplied by tbe nitrate of soda or sulphate of ammonia. He 
knows also that if heavy rain follows after the application of 
these manures, the nitrate of soda, and the nitrate formed out 
of the sulphate of ammonia in the soil, may be carried into 
the subsoil by the water percolating through the land. It 
is also equally true that in a very dry hot summer the 
manures just named may be of little service to the crop, and 
after such a summer a considerable residue of nitrates may 
lie unused in the surface soil. It would appear, therefore, 
that some residue of the nitrate of the manure must frequently 
remain, either in the soil or in the subsoil, after an application 
of nitrate of soda or sulphate of ammonia, and it would seem 
not improbable that a following crop may be benefited by this 
residue. 

The crop following one which has been manured may also be 
benefited m another way. The preceding manured crop was 
probably considerably more bulky th 'n it would have been if 
left unmanured : even, therefore, if tlie whole of the soluble 
manure applied to it had disappeared, the land would be en- 
riched by the greater mass of stubble, fallen leaves, and roots 
left by the luxuriant crop which had grown upon it. This 
residue of vegetable matter will decay in the soil, and its 
nitrogen will in due course be converted into a nitrate and 
feed the succeeding crop. This indiiect supply of nitrogen 
from a previous dressing of manure is one of the common- 
est ways in which a further benefit is obtained from such 
a dressing. 

There appears, then, to be abundant reason for expecting that 
crops should sometimes be distinctly benefited by the nitrate or 
ammonia salts applied in the preceding year. 

In the field at Eothamsted devoted to the continuous growth 
of wheat, two plots (17 and 18) receive 4d0 lb. of ammonia salts 
alternately ; the effect of the residue of a previous year’s manur- 
ing is thus annually ascertained. These experiments have con- 
tinued so long (over fifty years) that their general result is pro- 
bably known to most of our readers. Although the average 
increase from the last year’s dressing of ammonia salts is, in this 
case, only about one-quaiter of a hushel, there are a few years 
in which the effect is much greater. It will help us to under- 
stand the subject if we look carefully at those instances in which 
a residue of nitrate was distinctly beneficial to the succeeding 
crop. The principal facts necessary for this discussion will be 
found in the following table : — 
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Selectbd Results showing the Subsequent ErtEcr of Last Year’s 
Dressing of Ammonia Salts to Wheat at Rothamsted (Plois 17 

AND 18). 
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Th4 figures in the table show that while a dressing of 400 lb. 
of ammonia salts per acre produced an average increase in the 
year after its application of only 0 3 bushel, yet in the year 
1894 the subsequent effect of such a dressing leached 4*9 
bushels To understand this special result we must look first 
at the circumstances of the previous season when the ammonia 
salts were applied. The table shows that the previous season 
had a very dry summei, the rainfall in the u>ur months, April 
to July, being only 5’5 inches, while the average rainfall for 
these months was 9-0 inches. The crop produced by the am- 
monia in the season of 1893 was also much below the average, 
being only 20 4 bushels as compared with an average of 30’3 
bushels. It IS clear, therefore, that a good deal of the manure 
applied in 1893 was not used by the crop, and in consequence 
of the drought the unused residue of nitrates must have been 
left at harvest near the surface of the soil. In the following 
autumn and wintei (August to March) the rain is only slightly 
above an average, and following such a dry summer, the down- 
ward movement of the nitrates must have been less than usual. 
The following summer of 1894 is on the whole rather dry, the 
rain in April to July being 8*2 inches, but the general conditions 
are those of great fertility, the crop given by the plot receiving 
the ammonia salts being this year ^nearly 7 bushels above the 
average. We have then in 1893 conditions leading to some 
accumulation of nitrates in the soil and subsoil, while in the 
summer of 1894 we find conditions especially favourable for 
their utilisation by the wheat crop; the effect' of the previous 
residue of manure is consequently shown in an unmistakable 
manner. 
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In the second instance the conditions are somewhat different. 
The crop of wheat in 1870 was above the average, and the 
residue of nitrates, if any, must have been at first much smaller 
than in 1803. Both the summer and the succeeding autumn 
and winter were, however, far drier than in 1893 ; the waste of 
the original nitrates, or of those subsequently formed in the soil, 
was thus much less. In 1871 we have a season of only moderate 
fertility, and the excess of 4-1 bushels of wheat finally placed to 
the credit of the residue of the ammonia salts is in this case due 
almost entirely to the very exceptional dryness of the preceding 
year. 

In the third instance the conditions are again different. In 
1889 the crop is very poor, but the larger quantity of nitrates 
left in consequence in the soil would be at some distance below 
the surface as the summer was decidedly wet ; the total autumn 
and winter rainfall is, however, below the average, and much of the 
next spring and early summer was dry. The conditions of f^ility 
in 1890 were indeed surprisingly good, the plot receiving the 
ammonia yielding a bumper crop of 41-5 bushels. In this 
instance the conditions were only moderately favourable to tl\e 
accumulation of nitrates in the soil, and the final increase of 3*8 
bushels, credited to nitrate residues, was largely due to the 
splendid character of the season in 1890 ; the extensive distri- 
bution of the roots of the wheat crop, and its vigorous power of 
assimilation, which always characterise a season of great pro- 
ductiveness, enabling the crop to collect and use to an unusual 
extent the nitrates remaining in the soil. 

In the fourth instance the crop produced by the ammonia 
salts is so large that there was probably no residue of nitrates 
remaining in the surface soil at harvest; there was, however, 
an unusually large residue of roots, &c., left in the soil as crop- 
residue. The autumn and winter rains were much below the 
average, and the following spring dry. With scarcely more 
than average conditions of fertility in 1891, we find 3*1 bushels 
credited to the residue from the preceding year. The effect in 
this case is apparently mainly due to the nitrification of an un- 
usually large crop-residue, and to the smallness of the waste 
in a dry winter and spring. 

The last instance is one more difficult to interpret. We have, 
indeed, a very dry previous summer, doubtless leaving a notable 
residue of manure in the surface soil, but this is followed by an 
exceptionally heavy rainfall in the autumn ; the rainfall in the 
early months of 1882 is, however, below the average, and this is 
followed by a rather wet growing period, fairly favourable to 
fertility. Under these mixed conditions we find an excess of 
3*1 bushels recorded as due to the manuring of the preceding 
year. 

We may now summarise the conditions leading to an effective 
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residue from nitrate of soda or sulphate of ammonia remain- 
ing over to a second season, as follows : 1. The use of a large 
dressing of the nitrogenous manure, or the occurrence of circum- 
stances, as for instance drought, preventing the complete use of 
the manure by the crop. 2. A subsequently dry autumn and 
winter, preserving sufficiently near the surface of the soil any 
residue of nitrates left at harvest, and also the further amount 
produced after harvest by the nitrification of the organic matter 
of the crop-residue. 3. Conditions in the following spring and 
summer favourable to the collection of nitrates from the subsoil 
by the next season’s crop: this will be accomplished if the 
spring is dry and mild, and an early and extensive root develop- 
ment takes place, followed by a season of very active growth. 
The Eothamsted results show that any one of these conditions, 
if fully developed, is capable of determining the result in 
question, if only the remaining conditions named occur to an 
average extent. We have also seen that an exceptionally heavy 
crop-residue remaining in the soil may act in precisely the same 
manner as a residue of unused manure. 

At Woburn, as is well known, many of the Eothamsted field 
experiments have been repeated. In the field devoted to the 
continuous growth of wheat and barley, the effect of the residues 
from a last year’s manuring, both with nitrate of soda and am- 
monia salts, has been for many years determined ; the results 
obtained have, however, received little notice. The method 
employed has been the same as at Eothamsted. Superphos- 
phate and salts of potash, soda, and magnesia are applied every 
year to a pair of plots, one plot of the pair receiving in addition 
a full dressing of nitrate of soda or ammonia salts. The next 
year this dressing is shifted to the other plot of the pair. There 
is thus every year a crop manured with a nitrogenous dressing, 
and another having only the residue from the last year’s nitro- 
genous manuring. The effect of this residue is found by sub- 
tracting from the produce thus obtained the produce yielded in 
the same year by a plot continuously receiving the same quantity 
of superphosphate and alkali salts, but without any alternating 
dressing of nitrogenous manure. 

The effects produced by the residues of nitrate of soda and 
ammonia salts are far larger at Woburn than at Eothamsted; 
the conditions are indeed different at the two stations. In 
the experiment at Eothamsted just considered, one-quarter of 
the ammonia salts was applied to the land towards the end 
of October, when the wheat was sown, and the remaining three- 
quarters was applied as a top-dressing at the end of March. 
At Woburn the same quantities of manure are used, but the 
whole is applied as a top-dressing in May, and sometimes as 
late as the middle of the month. With this larger quantity of 
manure, top-dressed much later in the season, the chance of 
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some unused manure remaining in the surface soil at harvest 
is decidedly increased. 

Again, in the Eothamsted wheat field there is a drain-pipe 
under the middle of each plot, at from 2 to feet below the 
surface ; the discharge from these pipes passes freely into an 
open channel, and is lost to the plot. This plan, though afford- 
ing a valuable opportunity for studying the composition of the 
water percolating downwards at various times of the year, may 
seriously diminish the quantity of nitrates passing into the sub- 
soil, a part of which nitrates may be recoverable by the next crop. 

The soils at the two stations are also quite different — that at 
liothamsted being a heavy loam containing many flints, lying on 
chalk at a considerable distance below the surface ; while that 
at Woburn is a very fine uniform sand, so fine that it can retain 
much water, and rarely suffers from drought. In such a soil we 
should expect that the roots of wheat and barley would distrib- 
ute themselves to a greater extent than in the heavy stony land 
at Eothamsted, while the movemente of the subsoil water con- 
taining nitrates would be much freer in the sandy soil. 

From the Woburn experiments we will take as examples 
the I'esults obtained from the residues of 528 lb. of nitrate of 
soda applied to barley. In the course of fifteen years there are 
four seasons in which the effect of the residue upon the suc- 
ceeding crop of barley is especially marked; the particulars 
needed for the discussion of these results are given in the 
following table : — 

Selected Hcsui.ts showing the Subsequent Effect op a Last Year’s 
Dressing of Nitrate of Soda to Barley at Woburn (Plots 9a 
AND 9b). 
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The average effect of the last year’s residue from the dressing 
of nitrate of soda is seen to be 8 J bushels of barley ; this is 
certainly a very considerable amount. An additional reason 
for the large effect of such residues observed at Woburn is 
supplied by the information as to the rainfall given in the 
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table. While the average annual rainfall at Eothamsted is 28*6 
inches, that at Woburn is only 22*8 inches. The downward 
percolation of the soluble nitrates, due to the rain falling on the 
soil, is thus considerably less at Woburn than at Eothamsted, 
and the residues at Woburn remain to a much greater extent 
within the reach of the roots of the succeeding crop. 

The year 1894 is, as at Eothamsted, the one showing the 
greatest effect from a previous residue, and the reasons are in 
both instances the same. We see again in this table the insig- 
nificance of the crop of 1893, leaving in consequence much of 
the nitrate applied in this year unused. The summer, autumn, 
and winter rainfall are also considerably below the average. 
The following season of 1894 is one of fully average feitilit>. 
As the final result, we find 16*1 bushels of barley to the credit 
of the last year’s application of nitrate of soda. 

The next year mentioned, 1882, is also one of the years 
showing a large return from residues at Eothamsted. We can- 
not in this case fully discuss the causes at work, as the rainfall 
for 1881 is not included in the Woburn records. The summer 
of 1881 w&s, we know, dry, but the chief factor contributing to 
the present result appears to be the splendid conditions of fer- 
tility occurring in 1882 ; a dry spring, followed by an ample 
supply of rain in summer, yielded a bumper crop of barley, and 
it is probably to the exceptional powers of collection and assim 
ilation possessed by this crop that the large effect produced by 
the previously accumulated nitrates in the soil is due. 

The third instance presents us once more with the familiar 
conditions of a dry preceding summer and winter, followed by 
exceptionally good conditions of fertility in the next spring and 
summer. 

In the fourth instance there is at steurting a decidedly small 
crop of barley, leaving a good deal of unused nitrates behind it, 
but probably not in the surface soil, as the summer was wet. 
Next follow a dry winter, spring, and summer — the latter, how- 
ever, having good conditions of fertility. The excess of crop 
due to residue is not in this case very largely above the average. 

We have mentioned that at Woburn experiments on the effect 
of residues are made both with wheat and barley, and with ^ach 
crop both with nitrate of soda and ammonia salts. The quan- 
tities of manure applied are the same with both crops. Wheat 
is, however, found to be much less affected by previous residues 
than barley. Thus the average benefit»from a last year’s dress- 
ing of nitrate of soda does not in the case of wheat exceed half 
a bushel, while the same dressing of nitrate of soda to barley, we 
have already seen, leaves a residue having the average value of 
8J bushels. This fact is easily explained. A barley crop does 
not, under similar circumstances, need nearly so much nitro- 
genous manure as a wheat crop, and the dressing of 528 lb. of 
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nitrate of soda per acre was excessive for the barley though not 
for the wheat : there was thus in the case of the barley a larger 
residue of unused manure remaining in the soil at harvest. 
The reason why barley is more independent of nitrogenous 
manure than wheat is probably to be found in the spring tillage 
which barley land always receives; nitrification is thus actively 
started in the soil shortly before the barley is sown, and the 
crop being thus supplied with the newly formed nitrates of 
the soil, it stands in less need of an artificial dressing than 
is the case with the wheat crop; and if a large dressing is 
applied, a part will probably remain unused. Wheat land 
being ploughed in autumn, and then subjected to winter rain, 
suffers more loss of nitrates than barley land, and is found to 
be more or less exhausted in the spring. 

The ammonia salts applied at Woburn to wheat and barley 
leave in each case a larger residue for the succeeding crop than 
the same quantity of nitrogen applied as nitrate of soda. The 
very small proportion of lime in the Woburn soil must tend to 
delay the nitrification of the ammonia. The nitrate formed 
from the ammonia salts is thus a later application to the land 
than the nitrate of the nitrate of soda, and this will be especially 
the case in a dry summer. As the manures in question are 
often not applied till the middle of May, this delay in nitrifica- 
tion must often hinder the assimilation of the manure by the 
crop, and increase the amount of unused residue. 

2. Potatoes, 

After growing potatoes continuously at Eothamsted for 
twenty-six years with various manures, two crops of barley 
were taken without manure. It was at once evident that very 
effective residues of manure remained on some of the potato 
plots. The results given by the barley crops were as follows : — 

Produce of Barley without Manure at Rothamsted, on Land 
Manured for Twenty-six Years for Potatoes. 
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We see that the first crop of barley amounted to 25-35 
bushels on the plots where no nitrogenous manure had been 
applied * to the potatoes, but that on the four plots where 
ammonia salts or nitrate of soda had been continuously applied 
for many years, the barley reached an average of 63 bushels ! 
This splendid crop of barley is not apparently due to the residue 
of vegetable matter left in the soil by the preceding crops of 
potatoes, for where the ammonia salts and nitrate of soda had 
been applied alone the potato crop barely reached an average 
of 2 tons per acre, and was indeed actually smaller than where 
superphosphate, with or without alkali salts, had been the only 
manure employed ; yet even here, where the ammonia and 
nitrate were almost without efiect on the potatoes, the land is 
able in the following season to produce 59*1 and 62*9 bushels of 
barley.^ That this large effect on the barley was due to a 
residue of nitrates remaining in the soil from the previous year, 
is confirmed by the results shown by the second barley crop. 
In 1903 the effect produced by the residues of the ammonia 
salts and nitrate has greatly fallen off, while the increase 
given by the residue of the previous applications of farmyard 
manure is nearly the same in both years — namely, 38*5 and 
36*3 bushels. 

Of all the crops grown by a farmer in an arable rotation the 
potato is probably the most shallow rooted — its extension is 
indeed sideways rather than downwards; it is also often the 
crop most heavily manured. The loss of the large quantity of 
nitrates formed in the soil from the residues of this manure may 
clearly be to some extent prevented by following the potatoes 
with one or more cereal crops. 

Evidence given by the Drainage Waters. 

We pass now from the testimony of the crops to other 
evidence as to the amount, distribution, and ultimate destiny 
of the nitrates in the soil and subsoil. 

The drain-pipes under the plots devoted to the continuous 
growth of wheat at Kothamsted become of great value when we 
desire to know what is the composition of the water which the 
upper soil contains. As the nitrates in a soil are all in a state 
of solution, the analysis of the drainage waters shows us the 
relative richness of the various experimental plots in nitrates, 
so far as the soil above the dram-pipes is concerned. The 
evidence supplied by the drainage waters is in one respect of 
peculiar value, as it tells us what is the state of matters while 

^ The vegetable residue left on the plots receiving only ^ammonia salts or 
nitrate of soda was, however, greater than would appear from the weight of 
potatoes, as the haulm on these plots was particularly luxuriant. 
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the crop is still growing on the land ; it has, however, its weak 
point — its evidence is confined to those occasions when the 
rain has been sufficiently heavy to make the pipes run. The 
drain -pipes, as already mentioned, are under the middle of 
each plot, and between 2 and 2| feet beneath the surface of the 
soil. 

The drainage waters from all the plots contain a notable 
amount of nitrates whenever they run in winter time. When, 
however, the wheat begins to grow in April, the nitrates rapidly 
diminish in the water from all the plots which do not receive 
nitrogenous manure, and in May the nitrates in these waters 
have generally disappeared, and this absence of nitrates con- 
tinues till after harvest. The first autumn running contains 
very little nitrate, but the amount rapidly increases at each 
running of the pipes, the maximum being usually reached 
towards the end of October. If there is a wet winter, the 
proportion of nitrate in the water slowly diminishes as winter 
proceeds. 

When a spring dressing of aramoma salts or nitrate of soda 
is appliecl to the land in March, and heavy rain follows, the 
drainage water is for a short time exceedingly rich in nitrates, 
and a serious loss may occur. The composition of the subsequent 
runnings of the pipes aepends very much on the amount and 
character of the manure applied. If the soil has been well 
supplied with phospliates, potash, and the other necessary ash 
constituents of the crop, and the dressing of ammonia salts has 
been only 200 lb. per acre, the nitrates will probably disappear 
from the water in May, and will not reappear till after harvest. 
If the dressing of ammonia salts is 400 lb. per acre, or 550 lb, 
of nitrate of soda are applied, the nitrates will probably dis- 
appear during June, or at least diminish to a very small 
quantity ; but if the dressing of ammonia salts is raised to 600 
lb , the nitrates will be found, though in diminished quantity, 
throughout the whole summer. 

The disappearance of the nitrates in summer time depends 
entirely on the power of the wheat crop to assimilate the 
nitrates in the soil, and this assimilation of nitrates will only 
occur when the crop is furnished with the other essential plant- 
foods — as phosphates and potash salts. When, therefore, 400 
lb. of ammonia salts or 550 lb. of nitrate of soda are applied 
alone for a series of years without phosphates or potash, the 
nitrates in the soil are greatly in excess of the power of the 
crop to make use of them, and they continue to be present 
in the drainage waters in large quantity all through the 
summer. 

The figures in the following table will illustrate what has 
just been stated: — 
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Nitrogen as Nitrates in the Draina<}k Waters of variously 
MANURED Wheat Plots at Kothamsped, avera(>ie op Five Years, 
187^-83, IN PARTS PER Million.^ 



Maich 

June to 
li irvost 

Harvest 

October 

Manuring i>ei acit 

to fud 
ot May 

to end ot 
Oetoboi 

to 

March 

No manure ... 

1 7 

0 1 

5 6 

3-9 

Ash constituents 

Ash constituents and ammonia salts, 

1 7 

02 

5 6 

4 5 

200 lb. 

Ash constituents and ammonia salts, 

8 1 

0-7 

73 

4-8 

400 lb. . . . 

Ash constituonts and ammonia salts, 

163 

1*4 

8 3 

52 

600 lb 

2i;r 

40 

14 7 

7 3 

Ammonia salts, 40C» lb. 

Superphosphate and ammonia salts. 

28 6 

11 4 

11 5 

6-3 

400 lb. . . 

19 5 

58 

9 2 

7 1 


The five years to which the figures in the table refer are a 
part of the period in which the whole of the ammonia salts was 
applied in the spring. Unfortunately there was at this time no 
drainage water from a plot receiving nitrate of soda, either alone 
or with ash constituents, with which we can make an accurate 
com])arison. 

The serious losses of nitrates which may occur in spring, 
sliortly after the application of the ammonia E.ilts, are plainly 
shown by these figures. In summer time there is very little 
nitrate to be found in the water discharged from the upper soil, 
unless the quantity of ammonia salts applied is very large 
(600 lb.), or, still more, where no phosphates or potash have 
been applied for a great many years, but ammonia salts only. 
The results from the plot placed at the bottom of the table 
show that the addition of phosphates only to the ammonia salt 
is but a partial remedy for the waste of nitrates. After harvest, 
and especially after ploughing, a new and very considerable 
supply of nitrates arises in the soil from the nitrification of the 
vegetable residues left by the pieceding crops; the quantity of 
nitrate is greater in proportion to the weight of the previous 
crops. We may assume that all the nitrate found in the autumn 
and winter drainage from the first two plots mentioned in the 
table is derived from recent or previous crop- and weed-residues, 
with the exception of some, probably ^small, supply of nitrogen 
from the atmosphere. Of the next two plots the same may be 
said with little qualification, the residue of unused nitrates 
left from the manure being generally inconsiderable. In the 

^ This table is reprinted from my American lectures. 
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case of the last three plots, the existence of a residue of nitrates 
from the manure becomes plainly manifest, and its presence is 
perceived through the greater part of the winter. 


Evidence afforded by the Soils and Subsoils. 

1. Extraction of Nitrates ly various Crops. 

We have just seen that in the Eothamsted wheat field the 
upper soil may become practically denuded of nitrates during a 
favourable summer, when assimilation by the crop is actively in 
progress. The depth of soil which may be thus denuded of 
nitrates by a crop will depend naturally upon the distance to 
which the roots extend, and will be different in different seasons 
and in difterent soils; it will also be markedly different with 
different crops. Some scanty but interesting information on 
the subject is supplied by some of the analyses of subsoils 
made at Eothamsted. 

In Broadbalk Field, where wheat is continuously grown, the 
drain-pipes, as already mentioned, are on an average 27 inches 
beneath the surface of the land, and this 27 inches, we have 
seen, from the evidence of the drainage water, may, in the case 
of some of the plots, be left practically without nitrates at 
harvest. The soil of this field has been several times sampled 
and analysed, but never immediately after harvest ; it has been 
sampled in (3ctober after the field has been ploughed. Nitrifi- 
cation having by this time energetically commenced at the sur- 
face, and the nitrates having been carried down to a moderate 
distance by ram, instead of an absence of nitrate being shown in 
the surface soil and upper subsoil, it is in these that the largest 
quantity is found, even in the case of the permanently unman- 
ured land. In October 1893 samples of thj soil and subsoil were 
taken from all the plots, and in the case of some of them the 
sampling was earned out down to a depth of 6 feet, and in others 
to 7 feet 6 inches (see p. 163). The analyses of these subsoils 
do not show that the preceding wheat crop had extracted the 
nitrate from any portion of the subsoil. The wheat crop of 
this year was, however, a miserable one, owing to the extreme 
drought, and the extension of its roots and its assimilating 
power must have been very limited. 

The soils of the experimental rotation field at Eothamsted 
were sampled in the autumn of 1883, after a wheat crop con- 
siderably above an average in quantity. On one plot, which 
had yielded 38^ bushels of wheat per acre without manure, the 
nitrates in the subsoil had apparently been largely drawn upon 
down to a distance of 54 inches beneath the surface, and prob- 
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ably to a less extent in the succeeding 18 inches. Disregard- 
ing the 18 inches at the surface of the field where nitrification 
had recommenced after harvest, we find below this limit 3 feet 
of subsoil, in which the quantity of nitrogen as nitrate never 
reaches 1 lb. per acre ^ in 9 inches of soil, and is frequently only 
half this amount. After passing 54 inches the nitrate doubles 
in quantity, and after 72 inches is again doubled, and remains 
at this highest point down to 108 inches, the deepest sample 
taken. 

On another plot of the same field, where the wheat crop was 
still larger — namely, 45 1 bushels — a similar exhaustion of the 
nitrates in the subsoil is found down to 81 inches below 
the surface; beyond this point the nitrates are three or four 
times greater in amount A wheat crop is thus apparently 
capable, when fully developed, of drawing on the accumulated 
nitrates in the subsoil to a very considerable extent. Both the 
wheat crops in question followed a bare summer fallow, but 
received no manure. 

The remaining results at liothamsted bearing on the present 
question relate to leguminous crops. The fact that these crops 
derive very much of their nitrogen from the atmosphere is apt 
to make us forget that they also feed on the nitrates of the soil ; 
such crops may, in fact, prove very effective in utilising subsoil 
nitrates. In Hoos I'ield various leguminous crops are grown 
continuously year after year; some of the soils and subsoils 
bearing these leguminous crops were sampled July 1882, and 
again in 1883 and 1885, the soil sampling following the cutting 
of the hay. A good crop of white clover in 1885 had apparently 
taken nitrates from the soil to a depth of 36 inches. Spring 
vetches in 1883 had done the same to a depth of 36 to 45 
inches. A good crop of Bokhara clover {MeliloUis lemantha) in 
1882 had been effective down to 45 to 54 inches. Lucerne 
(1885) surpassed all the other crops, for the whole of the sub- 
soil was found to be practically exhausted of nitrates down to 
108 inches below the surface, the lowest point which the 
sampling reached. In 8 feet of lucerne subsoil there was only 
8 lb. of nitrogen in the form of nitrates per acre. The lucerne 
had been established for seven years on this plot. 

The practical bearing of these few facts will be obvious to all. 
The more vigorous a crop is, and the farther its roots extend, 
the larger use it will make of the nitrates which have- escaped 
into the subsoil. The large crops which are produced on even 
poor soils in a really fine season are greatly due to the excep- 
tional range of the roots in such a season, new supplies of food 
being thus reached which in an ordinary season would remain 
untouched. Some crops also greatly exceed others in the depth 

^ 1 lb. of nitrogen corresponds with 6 *4 lb. of nitrate of soda. 
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to which their roots descend. Ordinary red clover is probably 
the deepest rooted crop of those ordinarily grown by farmers, 
though an old-established plant of lucerne would have a still 
greater root development. Ked clover is undoubtedly the most 
conservative crop in an ordinary rotation, as it turns to use 
subsoil nitrates which no other crop can reach, besides obtain- 
ing much nitrogen from the air. In the four-course rotation field 
at Rothamsted, six rotations including clover alternate with six 
rotations in which a bare summer fallow takes the place of 
clover. The soils and subsoils of this field were sampled in 
1883 after the wheat crop. Only some of the samples have 
been examined for nitrates, but those examined include all the 
subsoils at the lowest depth reached. At this depth of nearly 
9 feet, the subsoils of the clover rotations are in every case 
distinctly poorer in nitrates than the corresponding subsoils 
where a bare fallow has taken the place of clover. The quan- 
tities of nitrogen as nitrates per acre found in 9 inches of sub- 
soil, at a depth of 9 feet below the su) ^uce, were as follows : — 


Nitro^eu uH nitrates m wluat subsoils 


After fi How. 

Aftei clovei 

lb 

lb 1 

2-60 

0 81 1 

3 50 

1-82 

4 45 j 

2 77 

3 11 1 

0 00 

375 

2 83 

3-67 

2 04 


The mean is 3*51 lb. of nitrogen as nitrates after fallow, and 
1*86 lb. after clover. The loss of nitrates in the deepest subsoil 
was thus greater when a bare fallow preceded the wheat than 
when red clover had been grown. 

2. Quantity of Nitrates in Wheat Soils and Subsoils, 

The quantities of nitrates in the soils and subsoils of Broad- 
balk wheat field were determined both in October 1881 and 
in October 1893 ; the latter determinations include in some 
cases an examination of the subsoil down to 90 inches below 
the surface: the results for 1893 have only recently been 
published in Dr Dyer’s lectures. The quantities of nitrogen 
as nitrates in pounds per acre found in each succeeding 9 
inches of soil are shown in the following table : — 



Nitrogen as Nitrates in the Soil and Subsoil of Land at Rothamsted variously Manured and Growing Wheat 

CONTINUOUSLY, IN LbS. PER ACRE. 

Samples taken October 1881. 
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* Plots 9a and 96 were receiving 550 lb of nitrate of soda in 1881 t In calculating these figures the nitrogen as nitrate in the 9th and 10th depth of plots 

16, 11, 13, 17, and 18, has been taken at the mean rate of the 6th, 7th, and Sth depth of those plots. 
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As the soil sampling in every case took place in the latter 
half of October, after the land had been ploughed and^much 
rain had fallen, we find no indication of the exhaustion of the 
nitrates by the growing crop. In many cases in 1881, and in 
a few cases in 1893, the surface soil was doubtless practically 
exhausted of nitrates at the beginning of harvest, but by the 
time the soil samples were taken, the moistening of the soil 
by rain, and the subsequent ploughing, had started a vigorous 
nitrification in the upper soil, which is therefore found to be 
in every case rich in nitrates. 

In the case of the samples taken in 1881, the first 9 inches 
is in nearly every case the richest in nitrates. The surface soil 
is always the seat of the most active nitrification ; it contains 
by far the largest amount of nitrifiable matter, it becomes 
soonest moist after harvest, and in the subsequent cultivation 
is far more thoroughly pulverised and aerated than any other 
portion of the soil. In the case of the samples taken in 1893 
the second 9 inches is nearly alway the richest in nitrates. 
We here see the nitrates in the act of descending into the 
subsoil under the influence of ram. The quantity of nitrates 
111 the upper 27 inches is, in almost every case, greater in 1893 
than in 1881. In 1881 the wheat crop was rather below the 
average, but in 1893 it was much worse, and very considerable 
residues of nitrates from the manures applied must have re- 
mained unappropriated upon many of the plots. Plots 8, 9?>, 
16, 10, 11, 13, 18, and 2, are clearly instances of the pres- 
ence of such a residue. In 1881 there is apparently a consider- 
able residue of unused nitrate of soda on plot 9/>, which was 
at that time receiving 350 lb. of nitrate of soda without any 
manure supplying ash constituents. 

When we come to the third depth we find a considerable 
amount of nitrate in the case of two plots, 93 and 16, which 
had received more nitrate of soda than the crop could make 
use of, but in the case of most of the plots the falling off in 
the amount of nitrate at this depth is very considerable. 

The subsoil below 27 inches generally exhibits a very even 
composition throughout its whole extent; the subsoil of every 
plot has its own character, and that character is usually pre- 
served unaltered from the fourth to the tenth 9 inches. This 
uniform composition of the deeper subsoil is due to the uniform 
conditions of manuring and cropping maintained in the experi- 
mental field, to the alternation of strong and weak drainage 
waters from above, and the final equalisation of their contents 
by the molecular diffusion of the salts which they held in 
solution. 

The quantity of nitrate in this deeper subsoil is plainly deter- 
mined by the surface manuring. Where no nitrogen has been 
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applied in the manure for many years (plot 5), only 6 lb. of 
nitrogen as nitrates are found in 5 feet of subsoil ; where the 
ammonia salts applied are 200 lb. per acre, tlie nitrogen occur- 
ring as nitrate in the subsoil becomes 20 lb. ; where the am- 
moniacal manure is twice as great, it rises to 31*6 lb. ; where 
it is three times as great, the nitrogen as nitrate becomes 52 lb. 
Any excess of ammonia or of nitrate in the manure applied is 
shown in the composition of the subsoil — see, for instance, 
plot 16, with (apparently) 50*4 lb. of nitrogen as nitrate below 
27 inches: and compare the results given by plots 11 and 13, 
the addition of a potash salt on the latter plot diminishing the 
waste of nitrate in the subsoil in a remarkable manner. Where 
the ammonia salt is only applied every alternate year (plots 17 
and 18), the quantity of nitrogen as nitrates is only 12 to 13 lb. 
in 5 feet of subsoil. 

We have already mentioned that each plot in the experimental 
wheat field at llothamsted is provided with a drain-pipe, the 
discharge from which is conveyed away, and that these pipes 
he about 27 inches below the surface. It will naturally be 
asked, What influence have these drain-pipes on the quantity 
of nitrates found in the underlying subsoil ? I believe that they 
have had very little influence on the facts now before us. Con- 
siderable quantities of water and of nitrates undoubtedly pass 
out of the soil by these pipes, and had the experiment only just 
commenced, we should find considerably less nitrate in 5 feet of 
subsoil below a pipe than where no pipe existed. But we must 
recollect that the water which passes down into tlie subsoil 
contains nearly the same percentage of nitrates in solution as 
the water which is discharged from the pipe (see p. 172), and 
the contents of the subsoil in nitrates depends wholly on the 
strength of the water which moistens it. If we could sample 
the subsoils of the Rothamsted plots to a far greater depth than 
has yet been done, we should doubtless discover that the nitrates 
arising from the surface manuring had not penetrated so far 
below a drain-pipe as where no drain-pipe existed, but above 
that point the amounts of nitrate in each 9 inches of soil would 
be found quite similar. The experiments at Rothamsted have 
now proceeded uniformly for so many years that the subsoils 
below the range of the roots are saturated with the average 
drainage water of the soil to a very considerable depth. 

3. Quantity passing heyond the reach of Crops. 

The whole of the nitrates in the subsoil are in a state of 
gradual movement downward, determined by the fall of rain 
upon the surface of the laud. In a normal seasoil this movement 
is pretty continuous during the autumn and winter months; it 
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ceases in a persistent drought, and generally during the time of 
the active growth of the crop. The cause of this movement is 
very simple. Each 9 inches of the Rothamsted subsoil fetains 
a certain volume of drainage water containing nitrates in solu- 
tion ; when an equal volume of water descends from the surface, 
the solution previously held is displaced and pushed into the 
9 inches of soil beneath it, expelling at the same time the solu- 
tion which this soil had previously held. The solutions in the 
subsoil are thus in constant movement downwards so long as 
percolation is taking place at the surface. 

It IS plain that if we knew the quantity of water in 9 inches 
of the Rothamsted subsoil, we should also know the quantity of 
fresh drainage from above which would cause a descent of 9 
inches in the subsoil nitrates. In Dr Dyer's lectures, the 
average amounts of water found in the subsoils of the Rothamsted 
wheat field at the time of sampling are given. From the third 
to the eighth depth (18 to 72 inches below the surface) the 
amounts of water found are very unifoim, and average 780,000 
lb. per acre in each 9 inches of subsoil. Below 72 inches the 
quantity of water rather diminishes, as chalk begins to appear. 
Now 780,000 lb. of water per acre are equivalent to 3*4 inches. 
If, therefore, 3*4 inches of fresh drainage water descend from the 
surface, the subsoil nitrates will move 9 inches downwards. 

What is the amount of water passing downwards in this 
wheat field in a normal season? Let us first consider this 
question in its simplest aspect, disregarding for the moment the 
existence of the drain-pipes. 

The average rainfall at Rothamsted is about 28*5 inches. 
The amount of rain water which passes downwards through the 
soil depends not only on the rainfall, but on the extent of the 
evaporation which takes place both from the surface of the 
land and through the crop growing upon it. The drain- 
gauges at Rothamsted supply information as to the amount 
of rain water which percolates through an uncultivated and 
uncropped soil similar to that occurring in the wheat field. 
The surface of the soil in the drain-gauges is kept free from 
weeds, and the whole of the water passing through is collected 
and measured. The drain-gauges were established in 1870. 
The amount of water which evaporates from their surface has 
decreased somewhat during their use, and the proportion of 
water passing through has consequently increased ; this is prob- 
ably due to the long continued effect of rain on the surface of 
the soils, washing away the finer particles, and leaving the 
surface abnormally covered with small stones ; a slight growth 
of moss has also appeared. Instead, therefore, of taking the 
average amount of drainage during the whole thirty-three years, 
I prefer for our present purpose to take the results furnished by 
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the first ten years, when the conditions of the soil were more 
similar to those of ordinary arable land. The average quantity of 
water j^ercolating annually through 5 feet of soil, under a normal 
rainfall, would, under the conditions of the first ten years, be 
10*3 inches.^ If Broadbalk wheat field was without a wheat 
crop we should expect that the water passing through the soil 
would be somewhat less than this, as the ploughing of the land 
in autumn would certainly increase the rate of evaporation at 
the surface. 

The quantity of water passing through the soil of the wheat 
field will, however, be considerably diminished owing to the 
large evaporation of water by the growing crop. Many in- 
vestigations have been made to ascertain how much water is 
taken up by a crop and evaporated by it for one part of dry 
matter formed. The quantity of water thus consumed in the 
process of plant nutrition is found to be very large ; it also 
varies a good deal with the conditions of the soil and climate. 
A plant grown in an arid region, in a soil charged with salts, 
will evaporate much less water per unit of dry matter produced 
than the same plant grown in a soil liberally supplied with 
water. Any estimates we might take of the average amount of 
water consumed by the various experimental wheat crops would, 
however, be of little use, as while the crop is actively taking 
water from the soil, it is at the same time diminishing to an un- 
known extent the evaporation from the land surface, which it 
protects from sun and wind. We know a good deal as to the 
average annual evaporation from a bare Eothainsted soil, and 
something definitely as to the quantity of water required by a 
wheat crop, but we do not know at present what is the total 
amount of evaporation which takes place when the wheat crop 
is growing upon the soil. 

We may arrive, however, at a pretty correct idea of the 
amount of water passing down into the subsoil if we take a 
general view of the condition of the field while the wheat crop 
is growing. In a season of average rainfall it is very rare for 
any running to take place from the drain-pipes of Broadbalk 
field from the beginning of April to the end of September. In 
the course of thirty-six years the drain-pipes on the plots carry- 
ing fair crops have not run on an average more than twice 
annually during these six months, and these runnings have 
nearly all occurred in the wetter seasons of this jperiod. 
Roughly speaking, the upper soil ot the wheat field in a 
normal season may be considered to be in a similar condition 
of moisture on April 1 and September 30, and not to have 
lost more water by drainage between April and September than 

^ The average for the whole thirty-three years, with a normal rainfall, is 13*2 
inches. 
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has been taken up by the roots of the crop in the same time 
from below the level of the drain-pipes. The effective drainage 
in Broadbalk field takes place between October 1 and 'March 
30. As during this period there is no actively growing crop 
on the land, we can estimate the amount of drainage from the 
results shown during the same months by the drain-gauges. 
During the first ten years, the drainage through 20 inches of 
soil in the drain-gauge during the six months October to March 
was, when calculated for a normal rainfall, 8*2 inches: this 
figure, 1 think, gives us a fairly correct idea of the amount of 
water which would in a normal season pass annually into the 
subsoil of Broadbalk wheat field if no dram-pipes existed. In 
a season of very exceptional rain this amount ot drainage might 
be nearly doubled. In a season of very exceptional drought it 
might be halved. 

The amount of water passing downwards cannot, however, be 
equal on all the plots. The quantity of dry matter in the crop 
of plot 7 is nearly three times as gr^qt as that in the crop on 
plot 3, and plots 16 and 8 give an even larger produce than 
plot 7. The downward drainage on such plots as 3 and 5 must 
distinctly exceed 8 inches; but farther than this we cannot 
certainly go. 

We have already seen that 9 inches of Broadbalk subsoil 
contain 3*4 inches of water; it follows that an annual down- 
ward percolation of 8*2 inches of water would carry the nitrates 
of the subsoil 21’7 inches lower. The movement will really be 
less than this, as a portion of the percolating water escapes by 
the drain-pipes. We have already pointed out tliat we may 
reasonably assume that the discharge from a drain-pipe has 
nearly the same average composition as the water passing down 
around it. If we might assume that the water passing below 
the upper 27 inches suffered no chemical change on its way 
to the deeper subsoil, then the existence of the drain-pipes 
would be no hindrance to a calculation being made as to the 
whole annual loss of nitrates by drainage in the field. The 
total volume of drainage passing away as final loss, either 
through subsoil or pipes, is about 8*2 inches, subject to the 
variations already referred to ; the strength of this lost water 
in nitrates would, on the assumption already made, be shown 
by the mean composition of the deeper subsoils in the table on 
p. 163. We should then have simply to calculate the quantity 
of nitrates present in this volume of water of known composi- 
tion. Unfortunately we shall see presently that the assumption 
just made is inadmissible. Although, however, we are unable 
to calculate from these figures the whole loss of nitrates taking 
place in the field, they do enable us to form a definite idea of 
the quantity of nitrates which may annually pass out of the 
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deeper subsoil into the chalk, which is one of the several items 
of loss which we seek to determine. We proceed, therefore, 
with dur calculation. 

In the case of plot 7, the soil between the depth of 36 inches 
and 70 inches contains very uniformly 4*37 lb. of nitrogen as 
nitrates in each 9 inches of subsoil ; now 21*7 inches of such 
subsoil would contain 10*5 lb. of nitrogen as nitrates ; this, then, 
should represent the average annual amount passing out of the 
deeper subsoil into the chalk, if no drain-pipes existed. Calcu- 
lating in a similar way the average annual loss of nitrogen as 
nitrates in the case of other plots, the results are as follows : — 

Annual Loss of Nitrogen as Nitrates •per acre hy Percolation into tlie ChalJi in 
the Wheat Fudd at Rothamstedy assuming an annual drainage of 8*2 
inches. 

Nitmi^en ns 


M.inuios ai)plied, nitintos. 

lb. 

Plot f). ArIi coiiRtituentfe only . . . . ,21 

tf 6. Ash constiluentb and ammonia salts, 200 \h . , 0 8 

u 7. Ash constituents and ammonia salts, 400 Ih. . . 10 5 

fi 8. Ash constituents and ammonia salts, 000 lb. . . 17*4 

II 16. Ash constituents and nitrate of soda, 550 Ib.^ . . 14'3 


These figures probably give us a fair idea of the final losses 
by percolation which would take place in an arable field of 
heavy loam, cropped and manured like that of Eothamsted. 
The amounts are, of course, larger than those which actually 
occur in the Eothamsted field, as a part of the 8*2 inches of 
drainage escapes in this field by the drain -pipes. This pipe 
drainage, we shall see presently, is of a greater strength than 
the water in the deeper subsoil. 

The composition of the deep well waters in a district supplies 
good evidence of the quantities of nitrates which are finally lost 
to the soil by percolation. In Harpenden the water of the 
uncontaminated wells in the chalk never contains less than 
4*4 parts of nitrogen as nitrates per million of water, and the 
average lies between 4 7 and 5*2. If we assume the general 
drainage of the district to be 8 inches per annum (it is possibly 
less than this), the annual loss of nitrogen as nitrates per acre 
will be 8*5 to 9*4 lb.; these amounts are quite similar to those 
lost by the moderately manured land in the wheat field. 

Eeturning to the wheat field, we have next to notice the im- 
portant fact that the quantity of nitrates passing downwards 
from the upper soil is far greater than^that passing through the 
lower subsoil into the chalk ; this fact implies a considerable 
consumption or loss of the nitrates occurring in the upper soil 
or immediately below it. 

^ The nitrate of soda supplies very nearly the same amount of nitrogen as 
400 lb. of ammonia salts. 
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4 Destiny of the JSfitrates formed in the Upper Soil, 

What becomes of the large quantity of nitrates shown m the 
upper soil in the table on p. 163 ? As it is much better to discuss 
the ordinary condition of affairs rather than the exceptional, if 
we desire to arrive at general conclusions, we will take as our 
examples the quantities of nitrate found in the upper 27 inches 
of the soil in 1881, as these will more nearly represent the 
quantities ordinarily present near the surface in October than 
the still larger quantities found after the very exceptional 
summer of 1893. There is no inconsistency in discussing 
together for general purposes the upper soil of 1881 and the 
subsoils of 1893. The quantities of nitrate in the deeper 
subsoils of 1893 have no connection whatever with the 
quantities found the same year in the upper 27 inches ; 
the subsoil nitrates found in 1893 are the result of the 
previous drainage in 1892 and 1891, and not improbably also 
in 1890. The crop in 1892 was, in ‘he case of the principal 
plots, but little below an average, and the drainage of the 
two winters preceding and following this crop was also not 
lar removed from the average ; the deeper subsoils in 1893 
thus represent the condition of the wheat field under fairly 
normal circumstances. 

Taking plot 7 as our first example, we see that the upper 27 
inches contained 37 5 lb. of nitrogen as nitrates in October 
1881; this quantity of nitrates was associated, according to 
Dr Dyer’s table, with 9*6 inches of water. In the deeper 
subsoil of this plot we find uniformly 4*37 lb. of nitrogen as 
nitrates in 3*4 inches of water. A simple calculation shows that 
ram water producing 19*6 inches of drainage must be added to 
the upper soil to produce a solution of the strength found in 
the subsoil. In fact, a still larger addition of water would 
be needed, as nitrates would continue to be formed near the 
surface through the whole of the autumn and winter. No such 
bulk of drainage could take place even in the wettest season, 
and we must, therefore, conclude that the subsoil nitrates 
have not reached their actual strength by a mere dilution 
with rain water: there has occurred, besides, a very con- 
siderable consumption or loss of the nitrates formed near 
the surface. 

If we now proceed to calculate in the same way, in the case 
of other plots, the quantities of percolating rain required to 
dilute the surface nitrates to subsoil strength, we find that the 
quantity of water demanded increEtses greatly when we pass to 
plots supplied with much less nitrogen than plot 7, and, on the 
other hand, considerably decreases when we come to plots re- 
ceiving a more excessive, or more effective, supply of nitrogen. 
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Thus for plot 6, with no nitrogenous manure/ 66‘9 inches of 
water would be needed ; for plot 18, with ammonia salts every 
alternate year, 45*7 inches ; for plot 6, with 200 lb. of ammonia 
salts every year, 25*0 inches. On the other hand, the same 
calculation made in the case of plot 9a, 1881 (plot 16, 1893), 
receiving 550 lb. of nitrate of soda, shows 12*3 inches of percol- 
ating rain required ; while in the case of plot 8, receiving 600 
lb. of ammonia salts, the requirement still further falls to 10 7 
inches. As already mentioned, considerably more water would 
really be required in every case to effect the dilution we have 
in view, as nitrates would continue to be formed in the surface 
soil after the soil sampling in October. 

There can be little doubt that the consumption of nitrates 
by the growing crop is a principal cause of the wide differ- 
ences just mentioned. We have seen that the nitrates formed 
in late summer and autumn in the surface soil are not gen- 
erally carried by rain below the fourth or fifth 9 inches, a 
distance within the range of the wheat roots in a normal 
season. On plot 5, receiving no nitrogenous manure, a large 
proportion of the nitrates in the upper subsoil is doubt- 
less assimilated by the crop in the following spring, and 
their amount is thus reduced to the minimum quantities 
shown in the analyses of the deeper subsoil on p. 163. On 
plot 6, the supply of nitrogenous manure is insutticient for a 
full crop ; here, too, the assimilation of subsoil nitrates by the 
wheat roots will take place, but, as the analysrs show, without 
effecting their removal as completely as in the case of plot 5. 
When we turn, however, to plot 7, we have a supply of ammoni- 
acal manure in the spring nearly sufficient for the largest crop 
an ordinary season can produce. This is still more truly the 
case on plots 9a (1881) and 16, receiving nitrate of soda; while 
on plot 8 (and also on plots 10 and 11) the supply of ammonia 
salts is in excess of the requirements of the crop in any ordinary 
season. On this latter series of plots the wheat draws its supply 
of nitrates chiefly, or entirely, from the ample quantity present 
in the upper soil, which receives in March the liberal manuring 
already mentioned ; the crop makes consequently but little use 
of the subsoil nitrates, and their strength is not seriously dim- 
inished by root action. Although the assimilation of nitrates 
by the wheat crop accounts for much of the consumption of 
nitrates observed in the soil, it by no means accounts for 
all of it, and other sources of loss must be assumed to exist. 

About twenty-two years ago Sir J. H. Gilbert attempted to 

^ Plot 6 is here taken as containing in the upper 27 inches 19*1 Ih. of nitrogen 
as nitrates ; this is the quantity found in 1893. The larger- quantity found in 
1881 seems abnormally high. If the nitrates are reckoned at the 1881 figure, the 
water needed to dilute them to subsoil strength will be 87*3 inches. 
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calculate the annual quantity of nitrates passing below the 
upper 27 inches of the soil from the composition of the water 
escaping by the drain-pipes ; ^ these estimates have lately been 
reprinted by Dr Dyer in his American lectures. The estimates 
arrived at for some of the principal plots were as follows : — 

Sir J. II. Oilherfs estimates of the Annual Loss of Nitrogen as Nitrates in the 
Drainage Waters of the Rothamsted Wheat Fidd. 

NitfDKcn as 


Manures applied. nitrates. 

lb. 

Plots. Asli constituents only . . . . .12 0 

II 6. Ash constituents and ammonia salts, 200 lb. . . 19 0 

II 7. Ash constituents and ammonia salts, 400 lb. . . 31 0 

II 8. Ash constituents and ammonia salts. 600 lb. . . 42 5 

II 9. Ash constituents and nitrate of soda, 550 lb. . . 35*7 


It must be clearly understood that these amounts do not aim 
at showing the loss taking place through the drain-pipes, but 
in the whole drainage downwards through the soil. It is also 
clear that all the nitrates in the pei'^olating water should not 
be reckoned as loss, as on some of the plots a considerable part 
will subsequently be assimilated by the roots of the wheat crop. 
What these estimates really supply is some idea of the quantity 
of nitrates passing each year below the upper 27 inches of the 
soil. 

When we refer to the method by which these figures were 
arrived at, there appear to be two errors, both tending to- 
wards excess. First, the amount of drainage in the wheat field 
is reckoned too high, the summer drainage under a wheat crop 
being taken as the same as the summer drainage of the bare 
uncropped soil of the drain-gauge. Second, the richness of the 
drainage water in nitrates is overrated, the composition of the 
drainage water adopted being the mean of all the analyses 
made in each period, without regard to the quantity of the 
discharge from the drain-pipes which each analysis represented; 
the stronger little runnings were thus placed on the same 
footing as the weaker large runnings, and the mean composition 
calculated for the water would be above the truth. It must be 
recollected, however, that there was no means of avoiding some 
error of this kind, as the quantity of water passing from the 
pipes was not known ; its composition would also vary consider- 
ably during a single running. Sir J. H. Gilbert was quite 
aware of the uncertainties involved in these calculations ; he 
says, “ The estimates must be taken as only approximations to 
the truth.’' 

Although the estimates made by Sir J. H. Gilbert should, for 

^ Jour. Roy. Agri. Soc., 1882, p. 54. This paper is in the names of Lawes, 
Gilbert, and Warington ; the last section of the paper, dealing with the losses in 
the wheat field, was drawn up by Sir J. H. Gilbert. 
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the reasons just given, be more or less too high, there is, on the 
other ^nd, evidence that they may actually be too low if we 
regard* them as representing only the quantity of nitrates 
passing through the upper 27 inches of the soil. Several 
considerations lead to this conclusion. Let us first of all 
look carefully at the drainage system in Broadbalk field, and 
see to what extent the discharge from the pipes will repre- 
sent the general percolation through the soil. 

Each plot in Broadbalk field is approximately 25 feet wide, 
and is thrown by the plough into two “lands'*; the drain- 
pipe lies under the furrow between these two lands at a depth 
varying from 2 to 2^ feet, or a mean depth of 27 inches. 
The following figure (fig. 31) shows in the centre a section of 
one entire plot with its drain-pipe, while on each side one-half 
of the adjoining plot is seen. 



Fig. 31. — Drain-jpipcs in Hothamaied Experimental Wheat-field, 


The sloping dotted lines show the general limits within which 
the supply of drainage-water to the pipe is drawn, though by no 
means all the water in the section of soil thus indicated will 
enter the pipe. It is at once evident that the pipe receives a 
great preponderance of its water from the surface 9 inches of 
the soil. The drainage from the second 9 inche^^ of soil is fairly 
distributed between the pipe and the general percolation down- 
wards. Of the percolation from the third 9 inches but little 
enters the pipe, the greater portion passing into the soil without 
forming part of the collected drainage water. We should gather 
from these data, that immediately after a top-dressing ot 
ammonia salts or nitrate of soda has been applied, the pipe 
drainage would be stronger than the general percolation into 
the soil. As a fact, for some time after these manures have 
been applied, the pipe waters are strongest at the commence- 
ment of their running, and become much weaker when the 
running is ceasing and the water is derived from a lower 
stratum of the soil.^ On the other hand, in a wet seasoh, the 
pipe drainage will be weaker in late autumn and winter than 
the general discharge into the soil, the layer richest in nitrates 
and chlorides being then more than 14 inches below the jsurface : 
it is during this period of the year that the principal discharge 
from the drain-pipes takes place. In the greater part of the 
year the pipe water is strongest when the running has nearly 
ceased. We see from these facts that most of the runnings 
from the pipes, including those discharging the largest quau- 
^ Jour. Roy. Agri. Soc., 1882, p. 17, 
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tity of drainage water, will occur at the time of year when 
the pipe water is weaker than the average soil water passing 
below 27 inches ; this, at least, must be the case when all the 
ammonia salts or nitrates are applied in the spring, and the 
autumn and winter are wet. At Eothamsted, however, since 
1884, 100 lb. of the ammonia salts have been always applied 
to the land when the wheat is sown in October. 

While the considerations just mentioned leave it somewhat 
doubtful whether the discharge from the drain-pipes is on an 
average weaker than the general discharge through the soil, 
there remains one other fact which strongly turns the balance 
of the evidence in this direction. The drain-pipe lies imme- 
diately below the furrow dividing the two lands. This wide 
furrow, during heavy rains, receives much surface water from 
the neighbouring lands, and the drain-pipe lying immediately 
below this head of water must receive during heavy rain a 
direct supply of much diluted drainage water.^ We conclude, 
therefore, that the average proportiou ol nitrates and chlorides 
in the pipe drainage water during a whole season is less than in 
the water percolating at the same time into the subsoil. 

If this be so, all estimates founded on the composition of the 
pipe drainage should be too low. A confirmation of this view 
is furnished by the facts known respecting the chlorides in the 
drainage water.. Chlorides form part of the ammonia salts ap- 
plied annually as manure. We know exactly, for instance, the 
quantity of chlorine annually applied to plot 10 in the ammonia 
salts and by rain. The quantity removed in the crop is also 
fairly well known, and is inconsiderable. The chlorides are 
perfectly soluble, and are carried by rain into the subsoil. The 
present writer, many years ago, calculated the total quantity of 
chlorine represented by all the discharges of some of the drain- 
pipes during periods of one or more years, at the beginning and 
end of which periods the drainage water contained a similar 
proportion of chlorides. The quantity of chlorine calculated 
from the composition of the drainage waters was always dis- 
tinctly less than that known to have been applied to the land 
during the same periods and not appropriated by the crop. This 
deficiency in the contents of the drainage waters appeared, 
although their strength had been exaggerated by using the 
arithmetical mean of the analyses of the drainage water to 
represent its composition, and by assuming that the total 
downward percolation of water in the wheat field was the same 
as that through the bare uncropped soils of the drain-gauges. 
The conclusion to be drawn is that the discharge from the drain- 
pipes is on an average weaker than the general discharge into 
the subsoil. 


^ Jour, Roy. Agri. Soc., 1881, p. 340. 
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If we take these old, and apparently not exaggerated, estimates 
of the quantity of nitrates annually passing out of the surface 
soil in the percolating water, and deduct from them the quantity 
finally passing into the chalk, we are brought face to face with 
a considerable balance which disappears in the soil ; it is either 
taken up by the roots of the crop, or is destroyed by the well 
known process of denitrification. We will assume, for the 
purpose of our calculation, that one-quarter of the percolating 
water escapes by the drain-pipe and is entirely lo^t, and that 
three-quarters of the drainage passes into the subsoil below the 
drain-pipes. This three-quarters, in the case of plot 7, would 
contain, on an average, according to Sir J. H. Gilbert’s estimate, 
23*3 lb. of nitrogen as nitrates. From this we have to deduct 
three-quarters of the amount which would annually pass into 
the chalk if there was no drain-pipe in the soil (p. 169) ; the 
balance remaining after this deduction is 15*4 lb. This amount 
plainly disappears after passing below the upper 18 inches of 
soil. If we deal with the results furnished by other plots in a 
similar way we arrive at the following figures : — 


Estimated Quantities of Nitrogen as Nitrates which disappear while 
passing through the Subsoil. 


Manuring 


Nitrogen as 
nitrates 
lb 


Plot 6. Asli coTifltitueiits only . . . . .7*4 

If 6. Ash constituents and ammonia salts, 200 lb. . . 9*2 

If 7. Ash constituents and ammonia salts, 400 lb. . . 15 4 

II 8. Ash constituents and ammonia salts, 600 lb . . 18 9 

11 9. Ash constituents and nitrate of soda, 550 lb. . . 16 1 


We next ask. What is the probable cause of the disappearance 
of these nitrates ? On the assumptions made they could not 
be carried in a normal season below 44 inches from the surface. 
It is, of course, quite conceivable that more or less of this 
nitrate is assimilated by the roots of the next wheat crop, but 
the evidence for a very considerable loss of nitrates on some 
of these plots is so strong that we incline to believe that the 
principal part of the nitrate in question disappears because 
it undergoes denitrification during the autumn and winter 
months, the nitrogen returning to the atmosphere as gas. 
Denitrification requires the presence of easily fermentable 
organic matter, and of sufficient water to fill the pores of the 
soil for a time and thus exclude atmospheric oxygen. The zone 
of denitrification in the wheat field^will lie just beneath the 
drain-pipes, rising somewhat higher in the interval between 
them. Here the soil will from time to time be saturated 
with water for considerable periods, while above it lie the 
vegetable remains of wheat-stubble and weeds which have 
been ploughed in. 



176 


LOST FERTILITY: 


The season of 1881-82 furnishes us with the fullest details 
available as to the production and apparent waste of nitrates 
in the soils of the wheat field. The following table shows the 
alterations in the composition of the drainage water from the 
drain-pipes of four principal plots during the whole of this 
season ; a few of the runnings are omitted in order to bring 
the results into a small compass: — 


Nitrogen as Nitrates per million of Drainage Water, 
Koihamsied Wheat Field, 1881 - 82 . 





1881. 



1882. 

Plot 

Auk. 

to 

Hopt 

25 

Oct 

25 

Nov 

27 

Dec 

17, 1ft, 
20, 21 

Jan ' 
" 1 

Mar 

1 

Apiil 

20 

May 

(1 

.5 

1 4 

() 0 

9 

7 3 1 

1 5-0 

.3*9 

2 4 

0 0 

0 0 

(i 

1-9 

7*0 

i;i-,3 

8-8 1 

1 6 2 

6-2 

7 7 

0 2 

tiare 

7 

4J 


I<S.5 

11 7 ' 

1 7 o 

7 2 

14 4 

1 7 

0 fi 

8 

1 - 

1 


2;i 0 

18*2 

11 2 

10*2 

141 

9 H 

6 2 


The harvest in 1881 was eaily, the wheat being cut on 
August 8-11. The first running of the drain-pipes took place 
on August 30. We learn from the composition of the runnings 
that the upper soil of plots 5 and 6, and possibly also that of 
plot 7, was presumably nearly free from nitrates at harvest, the 
first running of the pipes after harvest containing but little 
nitrate. The amount of nitrate raj)idly increased from the 
subsequent rain and tillage, the maximum being reached in 
October, when also the samples of the upper soil were taken. 
The quantities of nitrates found in these soils have been given 
on p. 1G3 The autumn and winter were lather wet, the drain- 
age through the drain-gauge amounting to 10‘3 inches in the 
five mouths, September to January, during which the drain- 
pipes ran. The ammonia salts vrere applied as a top-dressing 
to plots 6, 7, and 8 on February 23, in the quantities already 
mentioned. The drain-iiipes next ran six days after the appli- 
cation of the ammonia salts; the nitrates then showed some 
increase where the ammonia had been applied. The next 
runnings are two months later. On May 6 there is no nitrate 
in the water from plot 5, a trace only in the case of plot 6, and 
only 0*6 per million in the case of plot 7 ; the water of plot 8 
still contains a notable quantity of nitrate. 

If we are to form any correct idea of the quantities of nitrates 
formed and lost during this season, we need to know not only 
the quantities of nitrates contained in the drainage waters, but 
also the quantities of nitrates in the soils after the drain-pipes 
ceased to run. In March 1882 samples were taken of the 
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upper 27 inches of the soils in the adjoining barley field, and 
the nitrates present were determined. As two plots in this 
field had received for about thirty years the same quantities of 
manure as plots 5 and 6 in the wheat field, we are able to form 
a tolerable idea of the quantities of nitrates present at this 
date in the wheat plots 5 and 6, and to make a shrewd guess 
as to the quantity present in plot 7. Our first statement then 
runs thus, the quantities of nitrates in the drainage waters being 
calculated in the manner already described : — 

Nitrogen as Nitrates in Soils and Drainage WaterSy formedy utilisedy and lost 
between Harvest 1881 and Harvest 1882, in lbs, per Acre, 


Plot 6 Plot 6 Plot 7. 
- lb. lb. lb. 

In drainage water passing to, or below, 27 "j 
inches, between harvest 1881 and Maich V 13*2 17*5 24*1 

1882 J 

In upper 27 inches of soil, March 1882 . 18*4 22*8 [27*0] 

Formed in upper soil since harvest 1881 . 31*6 40*3 51*1 


If we next assume, as before, that one-quarter of the perco- 
lating water is lost through the drain-pipes, and that three- 
quarters of the percolating water passes below 27 inches, and 
displaces into the chalk a corresponding volume of water of the 
strength in nitrates indicated by the analyses of the deeper 
subsoils, we are able to deduct certain estimated losses. Our 
next item is the nitrogen applied as ammonia salts to the land 
on February 23. Our last item is the quantity of nitrogen con- 
tained in the crop finally produced. The account now stands 
as follows : — 


Fuimcd 111 upper soil bince harvest 1881 

Plot 5. 
lb. 

. 31 6 

Plot 6. 
lb. 

40*3 

Plot 7. 
lb. 

51*1 

Lost by pipe and subsoil drainage 

5*3 

10*8 

16*8 

Eemaining for crop in soil and subsoil 

20 3 

29*5 

35 3 

Ammonia salts applied Febuary 23 

... 

43-0 

86*0 

Total for crop . 

. 26*3 

72*5 

121*3 

In crop 1882 

. 16*1 

33*4 

. 561 

Surplus, used or lost . 

. 10*2 

39T 

65*2 

We must recollect that if the 

absence of 

nitrates 

in the 


drainage water from the pipes is to be taken as evidence of its 
absence in the upper 27 inches of soil, the whole of the produc- 
tion and disappearance of nitrates now in question has taken 
place between the harvest of 1881 and May 1882, at both 
which dates the drainage waters of plots 6 and 6, and probably 
7, were practically free from nitrates. We must also bear in 
VOL. XVII. M 
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mind that the nitrates formed in the soil are apparently under- 
rated, since we have no account of the quantity formed .in the 
soil between March 1882 and harvest. 

It may be here remarked that the 31*6 lb. of nitrogen as 
nitrate estimated to have been produced on plot 6 ^rees fairly 
well with the amount yielded by the unnianured soil, 20 inches 
•deep, of the drain-gauge. In a season of average rainfall the 
quantity of nitrates annually discharged from the drain-gauge 
soil, which has now lain as bare fallow for over thirty years, 
is equal to about 32 lb. of nitrogen per acre. We should cer- 
tainly expect more nitrates to be formed on plot 5 than in 
the soil of the drain-gauge, as the wheat soil is ploughed 
annually, while that of the drain-gauge is left untouched, and 
we have just noticed that our estimated production for all 
the plots must be somewhat below the truth. 

The amounts of nitrate remaining at present in our reckon- 
ing unaccounted for are, as already remarked, really larger than 
the figures just given. What form has this nitrate taken? 
On one point we may be confident. A part has been made use 
of to form vegetable produce which is not included in the 
harvested crop. Besides the corn and straw harvested, a 
residue of roots, leaves, and stubble remains in the soil after 
harvest, and also a residue of weeds which is probably still 
richer in nitrogen ; the whole of this is ploughed into the soil 
before wheat is again sown. 

If the percentage of nitrogen in a soil is to be maintained 
unaltered from year to year, the annual increment of nitrogen 
from the residues left by the crop and weeds, plus the gain from 
the atmosphere and any further addition, must be equal to the 
annual waste of soil nitrogen by nitrification. Thus, if the 
soils of plots 6, 6, and 7 are to maintain their condition, nitro- 
genous matter must be added to the scil to replace the 31 6 lb., 
40 3 lb., and 51*1 lb. of nitrogen taken from soil capital and 
transformed into liquid assets during the year. In fact, however, 
two of these three soils are not maintaining their condition. 

The present manuring of the three plots in question began 
in 1852 ; previously to this date the soils bad been treated in a 
similar manner — the average produce of wheat on plots 5 and 7 
was, in fact, almost identical during the six years preceding 
1852 ; the mean produce for this period was in each case 32 
bushels. The condition of plot 6 was a little lower. We may 
assume, then, that the soils of the three plots were in 1852 of 
nearly similar composition. Since this time plot 5 has received 
no nitrogenous manure, and its average produce has been only 15 
bushels ; plot 6 has received annually 200 lb. of ammonia salts, 
and yielded an average produce of 24 bushels; plot 7 has 
received 400 lb. of ammonia salts, and given an average pro- 
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duce of 33 bushels. In 1893 the percentage of nitrogen in the 
upper 9 inches of these soils was carefully determined ; it was 
found that the soil of plot 6 contained 244 lb. of nitrogen per 
acre more than plot 6, while in the case of plot 7 the excess 
over plot 5 reached 542 lb. It is quite possible to interpret 
these figures in more ways than one ; but the simplest assump- 
tion, and one very near the truth, is to regard plot 6 as having 
lost 642 lb. of nitrogen during the forty-one years in question, plot 
G to have lost 244 lb., while the soil of plot 7 has maintained its 
original composition. The average annual loss on plot 6 would 
thus be 13*2 lb., and on plot 6, 6*0 lb. of nitrogen. On these two 
plots, therefore, we need not assume that the residue of roots, 
stubble, and weeds at harvest must be sufficient to replace the 
whole of the nitrates which have been formed out of soil sub- 
stance in the past year, — the lost nitrogen is, in fact, only par- 
tially replaced, as the soils are in each case becoming poorer. 

To calculate how much nitrogen must be replaced every year 
by means of crop and weed residue, we need also to know what 
other sources of nitrogen the soil possesses. At Rothamsted 
the wheat used as seed, and the annual rainfall, will supply 
about 7 lb. of nitrogen per acre ; it is quite likely, however, 
that the atmospheric supply is considerably greater than the 
amount contained in the rain. 


Putting now these figures together we arrive at the following 
results. Figures which we believe to be too low, for reasons 
already given, are marked +. 



Plot 6. 

Plot 6 

Plot 7. 


lb 

lb 

lb 

Formed in soil since harvest 1881 

31*6 + 

40 3 + 

51 -1 + 

Taken fiom soil capital or supplied asl 
seed and lain / 

20-2 + 

13-0 + 

7*0 + 

Replaced by crop, weed, or manure residues 

11 4 

27*3 

44*1 

Available from previous account . 

102 

391 

05-2 

Finally left unaccounted for 

-1-2 

11*8 

211 


As the crop and weed residue have derived their nitrogen 
from the nitrates in the soil, the amount of nitrogen assumed 
to be present in crop and weed residue should not exceed the 
amount of nitrates shown by the calculation as available for 
their production ; in the case of plot 5 we need, according to the 
conditions assumed, 1*2 lb. more nitrogen as nitrates than is 
actually available. This is not a large error, and would dis- 
appear if the loss through the drtfin-pipe were less than the 
quarter of the whole drainage, or the gain from the atmosphere 
somewhat greater than has been assumed. 

The case becomes different when we turn to tjie plots annually 
manured with ammonia salts. Looking at plot 7, where the 
facts are more strongly marked, we see, in the first place, that 
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we have to assume a most liberal return of nitrogen to the soil 
in the form of crop and weed residue. It certainly seems im- 
probable that the stubble, fallen leaves, roots, and weeds left at 
harvest should contain nearly as much nitrogen as is contained 
in an average crop, and it seems more likely that some of the 
nitrogen of the soil converted annually into nitrates is replaced, 
not by crop and weed residue, but directly from the manure. 
This is merely a suggestion, which must be left for further in- 
vestigation to contradict or afiSrm. According to Berthelot, am- 
monia readily combines with humus, forming a compound of an 
amide nature ; such a compound would probably yield nitrates 
only when the humus itself suffered chemical decomposition. If 
such a conversion of some of the ammonia into an insoluble and 
temporarily inert body takes place soon after the ammonia salts 
have been applied to the land, it will help us to understand the 
very remarkable disappearance of nitrates from the drainage- 
waters in early summer, and also the manner in which the 
nitrogenous capital of the soils on pioli 6 and 7 is maintained. 

Our account of the production and utilisation of nitrates on 
the three plots concludes with the figures showing the quantity 
which remains finally unaccounted for, and which has appar- 
ently been lost; this quantity amounts to about 27 per cent 
of the ammonia applied as manure on plot 6, and to nearly 25 
per cent of the double dressing of ammonia on plot 7. 

The serious losses now before us are probably due to more than 
one cause. In the cases in question tlie ammonia salt is applied 
as a top-dressing, and as the surface soil contains a small amount 
of chalk, it is possible that some ammonia is lost as carbonate 
before the salt is washed into the soil by rain ; and it is a fact 
that in the barley field, where the ammonia salts are ploughed 
into the ground as soon as spread, the return yielded by 
ammonia salts is much nearer to that yielded by nitrate of soda 
than in the wheat field where the ammonia salts are simply top- 
dressed. We have already referred to the probable occurrence 
of denitrification in the zone immediately below the drain- 
pipes ; this would, of course, take place only in wet weather. I 
would suggest, however, the possibility of another source of loss. 
The disappearance of nitrates from the drainage waters in 
summer time is a very remarkable fact when we regard the 
large amount of nitrates previously present in the soil.' In 
the year we have under consideration (1882), the ammonia 
salts were spread upon the land on February 23, and heavy 
rain followed on February 28, so that the salt was quickly 
washed in. The rainfall in March and April was 5*5 inches ; 
the distribution of the salt through the upper soil was thus 
effectively carried out, and during these two months ample 
opportunity was given for the nitrification of the ammonia. On 
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plot 7 the ammonia salt had supplied 86 lb. of nitrogen, and 
with the quantity of nitrogen as nitrates already in the soil, 
there must apparently have been something like 100 lb. of 
nitrogen as nitrates in the upper soil available for the wheat 
crop. During April the nitrates in the drainage water rapidly 
diminished, and on May 6 the nitrates had almost disappeared ; 
what has become of them ? Apparently they have been taken 
up by the wheat crop, which, however, had not by that time 
attained any great size. At harvest we find in the wheat crop 
about 56 lb. of nitrogen, to which, of course, we should add the 
amount contained in the roots, leaves, stubble, and weeds left on 
the ground. Can we thus account for the nitrogen in question ? 
Is there not here an apparent loss of nitrogen taking place in 
the growing wheat plant? The question certainly invites 
investigation. 

Our study of the evidence afforded by the Rothamsted wheat 
field as to the production and ultimate destiny of the nitrates 
in the soil has now reached its conclusion. To make clear the 
various stages of the argument, estimates of the quantities in- 
volved have been from time to time introduced; we cannot 
expect that these estimates have been in every case correct. 
We have obtained, however, a number of highly suggestive 
results, and it may be hoped that the discussion of the various 
questions has left them in a clearer and more definite condition 
for future workers. As the last survivor of the original group 
of workers on this subject I have studied with much pleasure 
the results recently published in Dr Dyer's lectures, and have 
sought in the present paper to connect these new results with 
the facts previously ascertained, and to carry on the earlier 
lines of thought into the new regions of fact opened up by the 
analyses of the deeper subsoils. 

It is to be regretted that we have no recent published records 
of the composition of the drainage water from plots 9 and 16 
in the Rothamsted wheat field, which have now received for 
many years a definite manuring with nitrate of soda; we 
have thus not been able to discuss adequately the effects of 
this manuring, and compare its results with those given by 
ammonia salts. It is still more to be regretted that no in- 
quiry has yet been made as to the quantity of nitrates in the 
deeper subsoil below the dunged plot in the wheat-field. The 
figures in the table on p. 163 show^hat the upper 27 inches of 
this soil contain in the autumn more nitrates than almost any 
other soil in the field; the older analyses of the drainage 
waters show, however, but little nitrate passing away in this 
form. The important questions connected with this plot will 
doubtless soon receive the attention which they deserve. 
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MILK EEOOEDS. 

Second Season — Giving the yield in Milk and Butter-fat 
of 389 Cows. 

By John Spbir, Newton Farm, Glasgow. 

The principal object of these records, as stated in the 'Trans- 
actions* of 1904, was to enable the owners of the herds tested 
to make a better selection than they could otherwise do, of the 
most and least profitable animals in their herds. 

The work of season 1903 was faulty in respect that the 
records were carried on for too short a period. In 1903 test- 
ing began in the first week in May at three different stations, 
and continued for twenty-six weeks. In 1904 it began in the 
last week in April, and continued for thirty weeks. 

The work in 1904 was carried on under the auspices of only 
one association — viz., the Ayrshire Agricultural Association — 
at twelve farms, extending from the seashore at Maybole through 
the parish of Symington inland. All the farms are cheese- 
making ones, and consequently the bulk of the cows calved in 
March and April. The following are the owners of the herds 
tested, &c. — vjz., Mr Alex. Cross of Knockdon, Cassillis ; Mr W. 
Gray, Shanter, Maybole ; Mr I), Hodge, Bogwood, Mauchline ; 
Mr J. Hunter, Fulton, Monkton ; Mr H. Hunter, Mossbog, 
Mauchline ; Mr And. Marr, Blackbyres, Maybole ; Messrs E. & 
J. Marshall, Turnberry, Maybole ; Mr James Millar, Burnbank, 
Symington ; Mr H. Nairn, High Langside, Kilmarnock ; Mr A. 
M. Stevenson, Janefield, Symington; Mr Allan Stevenson, Park- 
hill, Mauchline ; Mr Alex. Wyllie, Mossgeil, Mauchline. 

The total number of cows of which a full record is given is 
389. In addition to these there were on nearly all the farms 
several cows which had calved in autumn or winter, and which 
went dry in the middle of the testing period. On nearly every 
farm one or more cows were sold, or became unwell, or died; 
and in all cases where the testing did not extend over two- 
thirds of the whole period, or for twenty weeks, the milk yield 
of the animals is not recorded in the tables accompanying this 
report. They are, however, given in the books left at each 
farm, so that if necessary they may be referred to at any future 
date. For this reason many of the farms are credited with a 
number of cows considerably less than that usually in the herd. 

During the whole period the recording was under the charge 
of Mr Wm, G. M'Leary, who had been trained at the Dairy 
School, Kilmarnock. While a considerable proportion of the 
cows were dry or nearly so when the testing stopped at 15th 
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November, the majority of the cows had been calved for several 
weeks before it began. 

In order to get as complete a record as possible of the yield of 
each cow, testing should be carried on for the whole year, or 
failing that, it should begin with what cows are calved not 
later than the 1st March, and go on till near the end of 
November. This period of nine months would cover the milk- 
ing period of most of the cows in cheese dairies, and it is to be 
hoped that the Ayrshire Association will see their way to begin 
earlier in future. 

Among the cows tested there are a great number of exceed- 
ingly heavy milking cows, which, if they had been reported on 
for the whole period of lactation, would have given a yield of 
milk and butter- fat which would have “ boomed ” the Ayrshires 
all over the world. By recording the yield for a portion of the 
milking period only, breeders of Ayrshires are hiding their 
light under a bushel, as foreigners will observe the total yields 
only, and will not take note of the short period reported on. 

Ayrshires of certain strains have been exported freely, and 
at least in some of the countries to which these have gone there 
is a prevailing opinion that the Ayrshire has a very short milk- 
ing period. This method of keeping the milk records for six 
or seven months will tend to confirm those people in that 
opinion, and that Ayrshire breeders keep records for short 
periods for a particular purpose. Everywhere abroad where 
milk records have been kept, they have generally been carried 
on continuously from year to year, so that here a strong en- 
deavour should be made to carry them over the whole period of 
lactation at least, even in cheese-making dairies. 

Few people doubt the immense value of properly kept milk 
records to the ordinary breeder of dairy cattle ; but up to the 
present time little information has been available indicating 
distinctly what had been the gain resulting from their adoption. 
As stated in the ‘Transactions’ for 1904, Denmark has carried 
on the co-operative system of milk records longer than any 
other country ; and when in that country last summer I made 
it part of my business to find out what information was avail- 
able on this point. I found that the present system was begun 
in the parish of Vejen, in South Jutland, in 1895, and that 
while one lecorder was sufficient to carry on the work for the 
first two years, two have been employed constantly since 1897. 

Through the assistance of seveiial friends I procured copies 
of the records for each herd for the first eight years, and am 
promised a complete set of the ten years, which were finished at 
31st December 1904. 

In the parish of Vejen the cows in great part depend not 
only on the bulky food produced on each farm, but also on the 
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home-grown grain, which is mostly consumed on the farms 
where grown. The consequence is that the number of cows 
on these farms now and in 1895 is almost identical, while the 
method of feeding and the food available differ only to a trifling 
extent. These farms, to which the following tables refer, are 
therefore eminently suitable for judging what advantage has 
been gained from their milk records: — 

TABLE I. 

VEJEN MILK RECORD ASSOCIATION. 


(The first Association to start testing Cows in Denmark on the present 
co-operative system.) 



Faum B. 

Farm P. 

Farm I. 


OallnnB 
(if milk * 

l•c^(’«nt 
oi tat 

Lbs of 
butler 

No of 

(dWH 

CnIloiiR 
ol milk 

Porreut 
(if fut 

Oallons 
ol milk 

I‘er(’(5nt 
of fat 

Gallons 
ol milk 

Pci cent 
ut tat 

Year testing 
began . 

1805 




1805 

1897 

1805 

Average of tbe 
first two years 

070 

3 30 

245 

208 

477 

3 35 

674 

3*30 

017 

3-0 

Yield of 11»03 

730 

3 42 

1 

277 

405 

500 

3 43 

880 

3 2S 

807 

8 87 

Increase . 

00 

•12 ' 



1 82 


283 

•08 

202 

11 

250 

37 

Value of the in- 
crease at fid 
per gallon . 

30s 

1 Ails 

1 32h 


14ls 


Ills 


125s. 



The following societies have had the undernoted increases, 
on an average, over all their members* herds between 1898 


and 1903: — 




TABLE 11. 


Farm 



Gallons of milk 

A m five years had 

an increase per cow of 

. 07 

B 

It 

105 

C 

n 


. 72 

D 

It 

It 

. 114 

E 

tl 

If 

. 130 

F 

11 

tl 

. 140 

G 

II 


148 

H 

tl 

M 

. 137 

I 

II 


. 107 


Lbs. of butler 



36 


49 

54 

82 

54 

42 

48 


Average of nine parish associations . . . 101 of gain. 46 J 

Gain, calculating the milk at 6d. per gallon and 

butter at Is. per lb 50s. 6d. 46s. 6d. 


* For all the tal>les in this repoi t, 1 gallon of milk has l>een reckoned as equal 
to 10 lb. imperial. 
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In Denmark there are now something like 400 parish 
societies, the oldest of which is only ten years old. They 
increas*e daily, and all of those which have gone a similar 
length of time show somewhat similar increases. Since dairy- 
ing began in Denmark no class of experimental work has been 
so popular as the milk records, which in that country are 
invariably carried on during the whole year. 

Mr Axel Appel, Stats consulent i husdyrbrug at Aarhus, with 
whom I have been in more or less constant communication 
for about twenty years, gives me the following as increases 
which have occurred on representative farms of three different 
sizes : — 


Yoar 

TABLE 

FARM 

No 

of cows. 

III. .. 

A. 

Avoragc 
of milk 
in lbs 

Avei agp yield 
ol butti'i 
in lbs. 

1900 

11 


6627 

235 

1901 

9 


7611 

287 

1902 

11 


6978 

281i 

1903 

11 


8094 

:ii7| 


Average increase 

• 

1467 

82^ 

1900 

FARM 

15 

B. 

6932 

247 

1901 

15 


7077 

264 

1902 

15 


7211 

277 

1903 

16 


7504 

292J 


Average increase 


572 

45J 

1900 

FARM 

. 71 

C. 

6690 

236 

1901 

69 


6908 

248 

1902 

70 


7001 

262i 

1903 

. 73 


7068 

260 


Average increase 


378 

24 


Thirty years ago the Jutland was the beef breed of Denmark, 
since then, by persistent selection, it has been turned into a 
very good dairy breed. What has been done in Jutland can be 
far exceeded by judicious selection of iihe Ayrshire. It does not 
follow that where a milk record scheme has been in use, it may 
be for years, that breeders should throw aside all their ideas of 
beauty and size in an animal, and slavishly select their breeding 
animals according to the figures of the milk record sheets only. 
The day is far distant when Scots breeders will adopt such a 
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mechanical course, but they will undoubtedly gain by making a 
judicious blend of the two. 

TABLE IV. 

Giving Particulars of the Five Heaviest Milking Cows which have 
Calved between 1st March and 31st May. The Yield of each Cow 
IS for Thirty Weeks only. 


L( tier 
for 

the Limi 

No 

of tho 
cow 

Age 
of the 
cow. 

Date 
of last 
calving 

E 

10 

6 

March 29 

B 

36 

8 

April 20 

F 

40 

7 

May 9 

E 

33 

13 

April 23 

^ 1 

1 1 

6 

March 26 

Average 

... 

... 


Total 

1 mils, 
of milk. 

Average 
% of 
fat 

€kills. of 
milk of 
8% fat. 

Value of 
the produce 
at 5d. 

Iier gall. 




£ 

d . 

788 

4*25 

1117 

23 5 

5 

841 

3*87 

1086 

22 12 

6 

800» 

3*87 

1033 

21 10 

5 

767 

4*02 

1029 

21 8 

9 

799 

3*63 

999 

20 16 

3 

1 799 

3 95 

' 1053 

1 

21 18 

9 


* Foi 28 Wf*f*kh, if milked foi 30 woekh it would probably bu\o yielded about 20 gallons nfbie. 


The above five cows have practically all given 1000 gallons 
or over of milk of 3 per cent of fat in thirty weeks, which un- 
doubtedly shows the possibilities of the breed. As will be 
noticed, most of the cows were calved a considerable time before 
testing began, and it is to be regretted that it is not possible to 
give the complete yield of these cows. They are represented by 
four farms fairly well scattered over the part of the county covei’ed 
by the Association. Hitherto many breeders, known to have good 
milking stocks, have hesitated to join any of the milk record 
associations, under the belief that their cows would not compare 
favourably with others on farms of a better quality than their 
own. Both last year's records and those of this year clearly 
indicate that the heaviest milking cows are not on the highest 
rented farms. No cow can be expected to milk satisfactorily 
which does not receive a sufficiency of suitable food ; but it is 
clear that heavy milking cows must be bred, as they cannot be 
created out of ordinary or poor milkers by any amount of 
feeding. On pasture where the food of all is alike, and where 
the poor milker eats probably almost as much as the good 
milker, a gallon of milk from the former must cost double, if 
not triple, what it does from the latter. 
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TABLE V. 

Giving* Particulars of those Cows which have in 30 Weeks 
YIELDED Milk of less value than £8, and have Calved between 
1st March and SIst Mat. 


Letter for 
the fkrm. 

No. 
of the 
cow. 

Age 
of the 
cow. 

Date 
of last 
calving 

Total 
gallB, 
of milk. 

Average 
% of fat. 

Gallfl. 1 
of milk 
of 3% 
fat. 

Value of 
the produce 

1 at 5d. 

per gall. 

J 

6 

4 

May 12* 

297 

3-26 

323 

£ a. d. 

6 14 7 

K 

19 

3 

May It 

318 

3-36 

356 

7 8 4 

I 

24 

3 

March 3 

336 

3-23 

362 

1 7 10 10 

J 

4 

4 

March 25 

380 j 

2*92 

370 

]' 7 14 2 

Average 

... 


... 

333 - 

' 318 

353 

1, 7 7 1 


* Dry after October 24. t Dry after October 6. 


TABLE VI. 

Giving 10 per cent op each Herd op those Cows giving the 
Highest and Lowest Yields op Milk. Cows only have been 

TAKEN WHICH CALVED AFTER IST MaRCH OR BEFORE 31 ST MaY. 

Two-year-old Heifers have been excluded. 




• 

1 

Total 

milk 

in 

galls. 

Aver- 

age 

%of 

fat. 

Galls 

Value of the produce 


Farms. 

Cows 
in the 

4| 

Average 
date of 

of 

milk 

at 6d. per gallon 

Aver- 

age 

age. 


herd 


calving. 

of 3/ 
fat 

Heaviest 

milkers. 

Lightest 

milkers 


1 






£ ^. d 

£ a. d. 


E 

3(ij 


4 

March 30 

740 

8*95 

975 

20 6 3 




4 

April 12 

498 1 

8*36 

5.58 


11 10 5 

4j 

J) 

29^ 


3 

March 18 

733 i 

3-85 

949 

19 15 5 




3 

n 24 

403 

3-68 

493 


10 16 5 

6 

H 

39 -j 


4 

April 1 

790 

3*68 

944 

19 13 4 





4 

„ 13 

484 

3‘41 

550 


11 9 2 


F 

40 1 


4 

fi 23 

644 

400 

859 

17 17 11 


7 



4 

.. 4 

350 

8*51 

410 


8 io 10 


J 

33 j 


3 

II 11 

680 i 

3-75 

850 

17 14 2 


8| 



3 

March 28 

349 

8-60 

419 


8 18 7 


K 

34j 


3 

... 

621 

4-11 

860 

17 14 2 


7 



3 


318 

3 39 

359 


7 *9 7 

5 

L 

35] 


3 

March 31 

655 

3 82 

835 

17 7 11 


8 



8 

M 9 

472 

3*42 

538 1 


11 ”4 2 

8 

G 

36] 


4 

,1 26 

618 

3*62 

746 

15 10 10 




4 

April 18 

413 

3-56 

490 

1 

10 ’4. 2 

3} 


25] 


2 

1, 12 

620 

3-52 

727 

16 2 11 


i 9 



2 

March 20 

817 

3*74 

458 


9 10 10 

3 

c 

36] 


4 

Apnl 9 

681 

3*75 

726 

15 2 6 

,, 

8 


[ 

4 

1, 1 

896 

3-44 

464 


9 9 2 

H 

H 

21] 

[ 

2 

M 11 

494 

4-01 

661 

13 15 5 


4| 

i 

2 

March 3 

426 

3-^ 

459 


9 11 3 

m 

J 

26] 


2 

II 14 

542 

3-SB 

646 

18 8 9 


8 



2 

April 1 

338 

3-07 

846 


7 4 2 

4 

Average of 107 
of the heaviest 
milking cows 











38 


643 

3*80 

814 

16 19 2 



Average of 10% 
of the poorest 
milking rows . 


38 


396 

8-48 

461 


9 12 1 
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The cows on Table V. are probably the most unprofitable 
of those tested in 1904 On the average they yield only 
one-third of the milk that the best five do. The two poorest 
milkers only continued in milk for a little over five months, 
while the lactation period of a good milker is. usually about 
double that length of time. In order to give a good milk 
yield, a cow must not only milk for at least nine months, 
but she must give a fairly steady quantity for almost two- 
thirds of that time. The cow giving a big quantity after 
calving, and dropping off very rapidly soon after, rarely has 
a very big yield. 

Table VI. is well worthy of the careful consideration not only 
of the owners of these herds but of all interested in the subject. 

Heavy versus Poor Milhers, 

The remark was made on p. 178 of the ‘Transactions’ of 
1904 that there was a common Ltlief that heavy milking 
cows did not give milk yielding so much butter-fat as those of 
more moderate yield. On the following page it was shown 
that, at least as far as 10 per cent of the most profitable cows 
of 1903 were concerned, this did not apply, as they gave milk 
with *34 per cent of fat more than the same number of the 
least profitable cows. These figures were the average of 180 
cows, and were therefore likely to give a fairly reliable average. 
These remarks apply to the same class in 1904, the differ- 
ence last year on an average of 70 cows being *32 per cent of 
fat in favour of the heavy milkers. The figures for both years 
are wonderfully close, considering that the cows were almost 
entirely different froni those of the year before. 

In 1903, 10 per cent of the best cows gave an average of 227 
gallons more milk than the poor ones over a period of 28 
weeks. In 1904 the same class of cows gave an increase of 
247 gallons over a period of 30 weeks. If allowance is made 
for the longer period during which the testing lasted in 1904, 
it is found that the results of the two years corroborate each 
other very closely. 

As will be noticed by a perusal of the table, when 10 per cent 
of the heaviest and poorest milking cows are taken, the poor ones 
give milk of little more than half the value of the better ones. 
The question here arises. Do these poor milkers pay to keep ? 
I fear they are like the razors that were made to sell, not to 
shave ; so these cows are reared to sell and not to milk. Some 
of them have, no doubt, been reared in the expectation that 
they might be profitably sold when young, but this desired 
consummation not having been brought about, they had to 
be used at home. What has been the result? Compared 
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with the better lot, their owners have almost lost as much 
in a single season as these cows yielded altogether, while the 
one has probably consumed as much food as the other. The 
difference is so great that if it were possible for a farmer to 
secure a stock equally as good as the average of the 10 per 
cent best of each stock, he would have as good a return from 
his cows, after paying rent and expenses, as the owner of the 
poorer lot would receive, although he paid neither rent nor 
expenses. It is probable that, like the poor, bad milking 
cows will always be with us; but with judicious selection 
there should be no difficulty in very much reducing their 
number. 

No improvement in farming of any kind offers the same 
opportunities of a remunerative return as using heavy-milking 
cows in dairying. These can only be procured in two ways — 
by purchase and by breeding. Few will probably care to give 
the big price that an owner is justified in asking for one of 
these valuable cows, but if among the wealthier and more en- 
thusiastic breeders a demand were created for them they would 
no doubt be forthcoming, at first probably in limited numbers, 
but as time went on they would naturally increase. The aver- 
age man can, however, always breed a few, and by strictly 
limiting his breeding to his best milking cows, and his selection 
of bulls to sons of heavy milkers, a wonderful improvement 
might be produced in a few years. The possibilities of what 
may be effected in that direction are shown in the yields given 
by the best cows of the first three farms of the foregoing table. 
In thirty weeks 10 per cent of the cows of these farms have 
given almost £20 worth of milk at the rate stated, yet these 
cows were bred on these farms, and even the farms are not 
of the very best class. 

What has been done on the farms indicated can be done 
on many others, and may be surpassed in far more instances 
than the pubhc are generally aware of. The greatest hin- 
drance to improvement in this direction is the want of know- 
ledge among farmers of what can be done or has been done by 
others, and of faith in their ability to do the same or better 
themselves. For many years I have held that it was very 
questionable if the Ayrshire yielded as much on an average 
cheese-making farm as was done fifty or more years ago ; but 
if breeding on the lines indicated were extensively "followed, 
I think it would be found that th^ possibilities of the breed 
are far beyond the expectations of its most ardent admirers. 
Slaughter the poor milking cows, keep on and breed only 
from the best ones as long as they remain healthy, and 
these results will come about much quicker than is generally 
anticipated. 
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The heaviest Yields of Milk, 

There were nine occasions on which seven cows ’yielded 
over 200 lb. of milk of 1 per cent of fat, or 66§ lb. having 3 
percent of fat. The greatest yield of butter-fat was on June 
25 and 26 on farm D, when cow No. 1 gave 257 lb. of milk 
of 1 })ei‘ cent of fat at two milkings, equal to 85f lb. of 3 
per cent of fat when she was fourteen weeks calved. The 
heaviest yield of milk, irrespective of quality, was obtained 
from cow 3 of farm !> on June 23 and 24, when she was 
six weeks calved. This cow at this date gave 66*5 lb. of milk, 
equal to 232*75 lb. of milk of 1 per cent of fat, or 77*58 lb. of 
3 per cent of fat. It is well worthy of notice that this cow is 
not by any means a lieavy milker, when her yield for a whole 
season is taken into account. She is twelfth from the top in a 
herd of 39, and while the total yield of her milking period is 
accounted for, many other less noticeable cows gave a large 
quantity of milk before the testing be^;./a and after it finished. 
If, therefore, each cow had had her milk weighed and tested for 
I he whole period of her lactation, this cow would not have com- 
pared so well with the others as she does, owing to the short 
time she has continued to give milk. This cow would likely 
be considered one of the best cows in the herd by those milking 
her, but in reality she is far from it. She is one of the class of 
cows to be guarded against, and regarding which only a milk 
record scheme can give reliable information. 

Of these cows there were 2 four weeks calved, which aver- 
aged 58*20 lb. of milk, equal to 213*87 lb. of 1 per cent of fat, 
and 1 six weeks calved, having 66*50 lb., equal to 232*75 lb. of 
1 jier cent of fat; 3 eight weeks calved, averaging 51*08 lb. of 
milk, equal to 222*17 lb. of 1 per cent of fat; 2 ten weeks 
calved, with 52*5 lb. of milk, equal to 227*5 lb. of milk of 1 
per cent of fat; and 1 fourteen weeks calved, with 56*00 lb. of 
milk, equal to 257*00 lb. of milk of 1 per cent of fat. 

It is very creditable to the Ayrshire breed that out of 56 
heifers calving within a limited period, 10 of them should give 
milk of an average value of £14, 2s. 6d. in 30 weeks. In addi- 
tion to the above there were several heifers on various farms 
which had calved in autumn or winter, yet they gave very 
respectable milk yields during the testing period. Had the 
testing been continued for a whole year, as it should have been, 
one or two of these cows might have given a very big yield. 
One in particular, on farm G, No. 22, calved in October 1903, 
yet she milked till the middle of October 1904, and in 26 weeks, 
before becoming dry, she yielded 525 gallons of milk of 3 per cent 
fat. If she did equally well in the previous six months, she 
must have given a phenomenal yield for a heifer, and it will be 
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TABLE VII. 

Giving PARTicuLARb of thb Ten Heaviest Milking Heifers 


1 

No 

of 

LOW 

Total 
milk in 
gallons 

A\er- 

O 

Value of 
thpimxluce 
at 'id iwr 
gallon 

Sue 

of 

the 

cow 

Date of 
last 1 
calving 1 

K 

17 

585 

3 68 

719 

£ d, 

14 19 7 

M 

May 1 

B 

30 

578 

3 73 

718 

14 19 2 

8 

April ^1 

D 

18 

503 

413 

697 

14 10 5 

M 

Ftb 8 

D 

26 

543 

3 78 

684 

14 5 0 

L 

Marcli 29 

E 

12 

542 

3 77 

680 

14 3 4 

M 

April 5 1 

B 

10 

606 

3-35 

677 

14 2 1 

L 

Apiil 11 

D 

8 

508 

3 99 

672 

14 0 0 

L 

April 14 

H 

32 

492 

4 09 

672 

14 0 0 

L 

April 21 

E 

37 

483 

3 93 

634 

13 4 2 

M 

May 3 

D 

2 

465 

4 08 

633 

13 3 9 

L 

Aprd 1 

— 

. — 


- 

1 

— 


1 

Aver- ) 
age f 

530-5 

3-83 

678 6 

14 2 9 


I 

1 


Heine iks 


Tins cow was alinobt dry at 
3rd Nov , and although 
she has not milked long 
she has yielded a large 
quantity of milk. 

At this faim the first test 
was made on 28th April, 
and at the last one on 
10th Nov. this cow gave 
]{ gallon of milk, so that 
her total yield is much 
nioie than is stated here 

This cow gave a large quan 
tity of milk befoie the 
test began, and on 12th 
Nov. was still giving ^ 
gallon daily, so that she 
is probably the heaviest 
milking ( ow of the lot 

When the testing stopped 
this cow was giving 
gallon daily 

Yielding 1 gallon on 11th 
Nov. 

Yielding 1| gallon on 10th 
Aov 

Yielding 1 gallon on T2th 
Nov, 

'J’his cow was yielding 1^ 
gallon when the tests 
stopped on 8th Nov , and 
IS the heaviest milking 
LOW in the herd. 

Yielding 1 gallon on 11th 
Nov 

Yielding ^ gallon on 12th 
Nov 


interesting to note how she does in future years. No. 2, farm 
L, calved IGth December, and yet yielded 604 gallons of milk 
of 3 per cent fat during the period of the test. It is desirable, and 
I hope it may be possible at some future date, to exhibit and give 
prizes for the best animals or herds, as proved by the milk 
record scheme, and if a desire is shown for such by breeders, it 
is possible that a beginning may be made with heifers. 

The following table shows the distribution among the various 
farms of the ten heaviest milking heifers, and the proportion 
these hold to the total heifers in the herd: — 
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TABLE VIIL 

Distribution of the Ten Heaviest Milking Heifers, 


K.irm 

No of 
liciferB 
m the 
best ten 

Total 
aveiage 
milk in 
gallons 

Aveiage 
X of fat. 

Gallons 
of milk 
of 3 % 
of lat. 

Heifers in 
the herd 
calving 
in March, 
April, 01 
May. 

Uoinaiks 

D 

4 

rm 

8 99 

671 

7 

One of these calved on 3rd 
June. 

B 

2 

592 

3-51 

692 

6 


E 

2 

512 

3-85 

617 

6 

One of the two in the ten 
best calved on 3rd May. 

K 

1 

585 

3*68 

719 

3 

Another of this lot calved 
on 1st May, and yielded 
629 gallons of milk of 
3% of fat. 

H 

1 

492 

4-09 

672 

5 

The heifer in this lot did 
better than any cow in 
the herd. 


It is worth noting, as showing the value of pedigree in breed- 
ing for milk, that the 10 best heifers, out of 56 animals avail- 
able for comparison, are all from five farms out of a total of 
twelve. These farms have not by any means the best land, 
clearly indicating that maximum yields of milk are to be 
looked for from breeding and not from feeding. A well-bred 
animal can only produce its maximum of milk when it is 
supplied with a sufficiency of food, but, as already stated, — 
the fact can hardly be too often repeated, — even with a suffi- 
ciency of food an ill-bred one will still remain a poor milker. 
It has been urged against this scheme that if cows are kept 
which give more milk than at present, they must eat more food. 
The argument is undoubtedly correct, but the excess of food 
eaten by a heavy milking cow compared with a poor one is 
trifling compared with the value of the excess of milk. In the 
‘ Transactions * of 1904, p. 189, it was shown that the cost for 
food alone, as represented by the rental of the grazings of the 
cows in the milk record scheme of 1903, did not much exceed 
one penny per gallon for milk of 3 per cent of fat. It is the 
same cost wintering and attending a cow whether she is a good 
or a bad milker, consequently every gallon extra yielded must 
be value for from three to four times the food from which it was 
produced. That should be a good profit. 

The ej^ect of Size of the Cows on their Yield of Milk, 

From the milk record sheets of 1 903 the cows were divided 
into three lots according to size — viz., what the recorders or the 
farmer to whom they belonged considered small, medium, and 
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large. These tables gave no indication of size having any effect 
on the ^quality of the milk ; that part of the inquiry has there- 
fore been dropped this season. As before, the cows were all 
divided into three classes, but only those which had calved 
between 1st March and 31st May were selected for this inquiry. 
Three-year-olds were excluded in 1903, but are included for 
1904. The following table gives the yield of each lot of cows 
for both years : — 

TABLE IX 

Yield of Milk of 3 per cent of Fat, from Small, Medium, and 
Large Cows, for the Summers of 1903 and 1904 



1 

1903 

- 

1904. 


Size of 
cows 

No re 
ported on 

Gallons of 
milk of 8% 
of fat 

Length of 
record in 
weeks 

No re- 
ported on 

Gallons of 
milk of 3 % 
of fat 

Length of 
record in 
weeks 

Small 

203 

507 

26 

55 

582 

30 

Medium 

402 

542 

26 

131 

628 

30 

Large 

137 

546 

26 

89 

659 

30 


Without making any allowance for the difference in the 
length of time during which the record was carried on in each 
year, but giving full weight to the numbers reported on, the 
following table gives the yield of each size of cow for the two 
years combined : — 

TABLE X 

Average Yieid of Milk of 3 per cent of Fat, from Small, 
Medium, and Large Cows, since the Beginning of the Mile 
Becord Scheme 


Size of cows. 

No of cows 

Gallons of milk 

reported on 

of8%offtit 

SmaU 

258 

523 i 

Medium 

533 

563 

Large 

226 ^ 

590 


The yield oi milk compared with the size is much more 
uniform in 1904 than what it was in 1903, and as the numbers 
increase in future years the uniformity is likely to become 
more constant. 

VOL. XVII. N 
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The effect of Age on Yield of Milk, 

The milk record sheets for 1903 aflfurded the first oppottunity 
which has ever occurred in Scotland of finding out what effect 
age had in the quantity and quality of milk yielded by Ayr- 
shire cows. The results were tabulated for 903 cows, and are 
recorded on p. 182 of the ‘ Transactions ' of 1904. Advantage was 
taken of the sheets of 1904 to do the same, so that by increas- 
ing the numbers more reliability might be given to the figures. 
The following table gives particulars of the yield of cows of 
each age for 302 animals which were available in 1904: — 

TABLE XI. 

C^MPAiiATivE Average Yield of Cowb op different Ages calving 
BETWEEN 1st MaRCH AND 31ST MaY, DURING THE THIRTY WEEKS 
OVER WHICH THE TESTING EXTENDED, OR SHORTER PERIOD WHERE 
THE Cows WENT DrY AT AN EARLIER DATE. 


Age of 
Hie cows 
in jeaifs 

No of 
animals le 
ported on 

Average 
yield m 
gallons foi 
30 weeks 

Average % 
of fat m 
the milk. 

Average 
number of 
gallons of mUk 
of of fat 

Increase or decrease in 
gallons of milk ht 
of tat from the yield of 
cows a year younger 

2 

15 

387 

3 92 

506 



3 

56 

446 

3*69 

548 

42 + 

i w 

4 

48 

513 

3*56 

609 

61 + 

53.9 J 

5 

39 

514 

3 69 

615 

6+ ' 

P fc. CM 

6 

38 

541 

3 60 

649 

34+ , 

7 

30 

560 

3 62 

676 

27 + 

8 

35 

685 

3*69 

700 

24 + 

% S.II 

9 

11 

687 

3 62 

708 

8+ ; 

< 

10 

13 

579 

3*62 

679 

29- 


11 

7 

534 

3 46 

618 

61- 


12 

2 

510 

3 62 

615 

3- 


13 

5 

617 

3 46 

711 

96 + 


14 

3 

571 

3*71 

706 

5- 

1 


Total 

302 

... 


... 




Although the number of animals of each age in the foregoing 
table is comparatively small, with the exception of those of five 
years old, the increased yield owing to age is fairly uniform 
from two years up to eight years. Strange to say, in 1903 as 
in 1904, the increase in milk of 3 per cent of fat, of cows of five 
years of age, is very small compared with those of four years 
old. In the year 1904 it was only 6 gallons, while in 1903, with 
a very much larger number of animals, it was only 9 gallons. In 
1903 the average increase per year from two to eight years was 
18 gallons per cow per year, while this year it is 29 gallons. 
In 1903 the maximum yield was reached at eight years of age, 
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in 1904 it is nine years. In 1904 there is more decline be- 
tween, the ages of nine and twelve years than was the case 
in 1903. What seems peculiar is that for 1904 the maximum 
yield is given by cows thirteen years old. The number is, 
however, small, and on that account is unreliable. The follow- 
ing table gives the averages for both years : — 

TABLE XII. 

OOMPARATIVE AVERAGE YiELD OF MiLK OP 3 PER CENT OP FaT PROM 

Cows OP VARIOUS Ages since the beginning op the Milk 
Record Scheme. 


Age of 
the cows 
in years 

No. of 
animals re- 
ported on 

Average 
yield in 
gallons. 

Average % 
of fat m the 
milk 

Gallons of 
milk of 8% 
of fat 

Increase or decrease iii 
gallons of milk of 3 % 
of fat, from the yidd of 
cows a year younger 

2 

45 

370 

3*86 

476-6 



1 3 

3 

203 

396 

3*77 

498-0 

+ 

21-4 


4 

212 

428 

3-71 

529-0 

4* 

31-0 

fl 3 . 
l © w 

r o fl 

6 

176 

442 

3-65 

537-0 

+ 

8-0 

6 

148 

464 

3 62 

561-0 

+ 

24-0 

tc o 

7 

118 

489 

3*62 

592-0 

+ 

31-0 

8 

116 

503 

3*62 

609-0 

+ 

17 -0 J 

◄ 

9 

61 

500 

3*51 

585-0 

-- 

24 0 

10 

49 

489 

3-60 

587-0 

+ 

2-0 


11 

35 

478 

3*57 

568-0 

- 

19-0 


12 

18 

495 

3*42 

564-0 

- 

4-0 


13 

15 

491 

3*43 

561-0 


3-0 


14 

6 

473 

3*66 

576 0 

+ 

15-0 


15 

3 

406 

3-39 

*459-0 


117 0 


18 

1 

471 

3-74 

*587-0 

4-128-0 



1206 

... 


• 


... 



^ These figures are those of 1903 only, and represent the yield for 26 weeks. 


Taking the whole cows hitherto tested, the ages of which were 
known, and which had all calved within a limited period, it will 
be noticed that, with the exception of those of five yeara of age, 
the increase is fairly steady from two years up to eight years of 
age. While there has been some variation between the ages of 
nine and eighteen years, to all intents it has remained practically 
stationary, as the variations seem as if they were due more t6 
peculiarities in individual animals than to differences in their 
ages. If in later years this indication should be supported by 
further experience, when a larger number of aged cows are avail- 
able, it will be contrary to the opinion held by many breeders 
at the present day. 



196 


MILK RSCOBDS. 


The effect of Aye on the Percentage of Fat in the Milk, 

In 1903 the three-year-olds yielded slightly richer milk than 
the two-year-olds, but in 1904 the latter gave ihilk considerably 
richer than the former. When the two years are combined, 
the milk of the two-year-olds is still the richest. The decline 
in quality seems to be fairly uniform from the first calf, but is 
so trifling that for all practical purposes it is scarcely worth 
considering. Taking the quality of the milk yielded by the 
three cows fifteen years old as the likely minimum, the varia- 
tion between the richest and the poorest quality, as affected 
by age, does not seem to exceed *5 per cent of fat. When this 
amount is spread over a period of thirteen years, it does not 
amount to *04 per cent for each year of age, if the decrease in 
quality turns out to be uniform. With the information at our 
disposal it does not seem as if the decrease in quality for each 
year of age is likely to exceed one-l ^If of *1 per cent of fat. 

The effect of Period of Lactation on the Fat in the Milk, 

There is a popular belief that the milk which a cow gives 
the first few days after calving is the poorest of her whole 
period of lactation, and that from calving to going dry it gradu- 
ally increases in percentage of fat. The latter part of this belief 
is virtually correct, but the first part is not supported by any 
evidence which has ever been at my disposal. When there was 
no means of testing milk other than by the palate, the churn, or 
by chemical analysis, our information regarding milk increased 
very slowly. After the introduction of the Babcock and other 
rapid methods of estimating the fat, &c., much greater progress 
was made. In 1893, when carrying on some experiments on 
the eflFect of food on milk and butter, and again in 1896 and 
1896, when engaged on the same work, I had often occasion to 
test daily the milk of cows recently calved. Much to my sur- 
prise, I usually found that the milk was richer in fat three or 
four days after calving than ever it was till months later. This 
almost invariably happened with the limited number of cows 
with which I was then experimenting, and in not a few cases 
caused serious disturbance to the results of the feeding experi- 
ment. I drew attention to the fact at the time on several occa- 
sions, and repeatedly since, but few people, even among those 
who have been handling cows for a lifetime, seemed to think 
that my experience was general, and as a rule looked on it as 
exceptional. To come to any general conclusion regarding cows 
from the experience of a small number is very apt to be mis^ 
leading; it therefore occurred to me that the milk records of 
the past season, if sufficiently analysed, would contain reliable 
evidence of the variation of the fat in mUk during the period of 
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UctaitioB. To do so for about 400 cows, or at least such of them 
as calved within a limited period, was a work of consider- 
able labour, as it necessitated the milk-yield of each cow, which 
had been two or any number of weeks calved, being separated 
from those longer calved, and all of the one period of lactation 
being grouped together. This was done for all the cows which 
calv^ between the beginning of March and the end of June. 
Those under one week calved were put into one lot, then those 
under two weeks, four weeks, six weeks, &c., up to fourteen 
weeks. The following table gives a summary of the results : — 

TABLE XIII. 

Table showing the Variation in Milk during the first 
Fourteen Weeks op the Period of Lactation. 


Length of time 
calved 

No of 
oowB re 
ported on 

Anerage 
milk In lbs 

Average % 
of fat 

Remarks 

Under 1 week 

38 

26-3 

3 75 

Cows all calved between the last 
week m April and the first week 
m June. 

M 2 

II 

97 

28*9 

3 56 

Between first week in April and 
second week of June 

.1 4 

II 

149 

31 0 

3 23 

Between last week m March and the 
beginning of June. 

.. 6 

II 

208 

1 32 1 

3 31 

Between middle of March and the 
beginning of June 

n 8 

It 

243 

j 82 0 

3 32 

Between beginning of March and the 
beginning of June. 

.. 10 

II 

221 

* 32 7 

3 34 

Between beginning of Man h and the 
beginning of June 

Between beginning of March and the 
beginning of June 

It 12 

II 

175 

34 2 

3 42 

M 14 

II 

114 

34-1 

3 42 

Between beginning of March and the 
beginning of June. 


In the above table every cow is included which calved within 
its respective period. It is probable that the quality of the 
milk yielded by those calved twelve and fourteen weeks has 
been slightly deflected from the normal. These cows had all 
calved during March, so that their period of twelve and fourteen 
weeka^came on in June when the pasture is in its most succulent 
state, and the yield of milk is at its maximum. It is difficult 
to estimate what effect this has had on the quality, as some con- 
sider it might be lowered, while others think the reverse. 

In the above table the greatest yield in weight of milk is 
recorded for animals about twelve weeks calved. This is, how- 
ever, probably more the result of extra food than length of time 
calved, as these animals at that period had the advantage of the 
full flush of June grass. 

In regard to butter- fat, the figures are quite definite as to the 
milk of the first week after calving, being richer in fat than any 
yielded for many months later. The decrease in fat seems to 
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be very rapid, as in one week taken over ninety-seven cows it 
fell *2 per cent of fat, reaching the minimum about the fourth 
week. The results obtained with the small number of ahimals 
twelve years ago are almost identical with those from the larger 
number now reported on. 

While it may be accepted as of general application that 
cows usually give richer milk about a week after calving 
than later on, it is not universally so. Although the aver- 
age for the thirty-eight reported on one week after calving is 
3 75 per cent of fat, one or two were as low as 3 per cent, 
while others were over 5 per cent of fat, and yet later on they 
did not seem to differ very materially, or at least they did not 
differ to anything like the extent they did at the end of the first 
week. What turned out to be several of the best herds had 
many cows yielding milk of a low percentage of fat a few weeks 
after calving. I am certain that this did not happen from 
accident, but is tlie result of some very definite cause operating 
over a large number of cows, and I hope that in future years 
some explanation of it may be forthcoming. 

After the fourth week the increase of fat in the milk is slow 
but steady; and although fairly uniform for the number and 
class of cows reported on, there is no evidence that the per cent 
of fat continues to increase uniformly during the whole period 
of lactation. If there is no disturbing influence in the class of 
cows used, their number or food, and the rise in quality is 
uniform from the minimum, it seems probable that the increase 
is about *02 per cent of fat per week extra. The number of 
animals reported on in the above table is sufficiently large, and 
the results obtained are sufficiently uniform, to warrant the 
conclusions drawn being considered reliable. Hitherto few 
particulars bearing on the above point have been obtainable, 
but those given here should form a basis for future comparison. 

One Year's Yield of Milk compared with another. 

A good many people have formed the opinion that testing 
cows in this manner is not worth the expense, as many cows 
milk well the one year and badly the next. It must be admitted 
that a few cows occasionally do so, but fortunately the fault is 
somewhat rare. A heavy milking cow in any year is much 
more likely to be a good one the year following than one which 
was only a poor or average milker, and as a breeder of good 
milking stock there should be no comparison. Three of the 
herds tested in 1904 were also tested in 1903. A large propor- 
tion of the animals tested were the same in both years, and the 
opportunity has been taken to compare the yields of the best 
and worst animals for both years. 
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TABLE XIV. 

COHPABIBON OF THE POSITION HELD IN 1903 BY THE BEST SiX CoWS 
OF EACH Heed in 1904. 


FARM B. 

1901 

1908 . 


Position 

No of 

Gallons of 

No. of 

Gallons of 

Position 


of cow in 

cow on 

milk of 


milk of 

of cow m 

Remarks 

the list. 

byre 

sheet. 

3% of fat. 

sheet 

s;' of fat 

the list. 


1 

10 

1117 

10 

837 

3 


2 

33 

1029 

33 

859 

- 1 


3 

24 

955 

24 

840 

2 


4 

23 

800 

23 

590 

26 


5 

34 

782 

34 

729 

7 


6 

20 

781 

20 

657 

11 


The smallest milking rows 

m this herd are probably the following • — 


2 

649 

2 

432 


) Calved in Feb in 1904 


3 

459 

3 

475 


/ and m March in 1903. 




FARM P. 



1 

40 

1033 

27 

717 

3 

The two best cows m 1903 

2 

26 

843 

31 

598 

14 

were away m 1904. 

3 

3 

796 

1 

5SS 

16 


4 

23 

763 

26 

622 

10 


5 

36 

725 

45 

5.55 

23 

Calved on Ist July 1903, 







and last test 21st Oct. 

6 

41 

701 

41 

.573 

19 

Calved on 18th June 1 903, 







and last test 21st Oc t. 

Tlie smallest milking cows m tins herd are probably the following . — 


35 

480 

39 

446 




12 

519 

15 

410 






FARM L. 



1 

23 

846 

22 

600 

18 

~ y 

Calved a month earlier 

2 

26 

845 

27 

701 

6 

in 1903. 

3 

16 

815 

16 

786 

1 


4 

20 

797 

12 

722 

5 


5 

10 

761 

14 

755 

3 


6 

9 

722 

9 

776 ^ 

2 


On the average of the two years testing the smallest milking cows in this herd 

are probably the following 





27 

344 

2S 

370 


* 


18 

424 

18 

488 
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On farm E the first three cows in 1903 are again the first 
three of 1904, only their position is slightly altered, as much 
caused probably by date of calving as anything else. The others 
held good positions also in 1903. 

On farm F the two best cows of 1903 were not among those 
tested in 1904; but no information has been given of wh^tt 
became of them. The next best cow — ^viz,, the third one of 1903 
— is naturally now the best in the herd, and in 1904 she takes 
that position. The otlieis, although well up in the list in 1903, 
were not very near the front. 

On farm L five out of the six best cows in 1903 are among 
the best six of 1904, which clearly indicates how little there is 
in the argument that a good milker the one year may be a bad 
one the next As years go on and more information becomes 
available, I have no doubt that the whole will go to prove that 
the good milkers of any year are likely to be the good milkers 
of the following years, and if suitably mated the breeders of 
produce which will also be good milkers. 

The worst milkers on each of these farms were bad milkers 
both seasons. 

The effect of Cows being %n Season on Percentage of Fat 

When cows are in season, or during the period of rutting, 
there is often a difficulty in getting them to let down their 
milk, and in many cases they do not give their usual quantity 
at these times. There is also a common belief that at these 
periods the milk is poor in fat. 

The recorder had instructions to note on the byre-sheets any 
illness or other peculiarity in any of the cows, and during June 
and July he has notes opposite a considerable number of cows, 
that they were in season at the date of his visit. On the sheets 
belonging to several of the farms he has made no notes of this 
kind, and on several of the farms one cow only is given as 
being in season. The bulk of those given are on four farms, and 
these farms are principally those with fairly high milk-yields. 

The number of cows in this condition was 27, and they gave 
milk with an average butter-fat of 3*55, which was equal to a full 
average of what the whole of the cows in the milk record scheme 
were giving at that date. One cow gave milk of only 2*6 per 
cent of fat, and another of 2*7 per cent of fat, and a third 2*8 per 
cent of fat ; but all the others yielded milk having over 3 per 
cent of fat. There were 5 cows which had milk with over 4 per 
cent of fat, and 1 had as much as 4*7 per cent of fat Although 
the number of cows reported on is not very great, yet the figures 
seem to indicate that when cows are in this condition few of 
them give milk with an abnormal low percentage of fat 
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Conclusion, 

It is to be regretted that a greater number of the farmers 
who were in the Ayrshire Milk Eecord Association in 1903 did 
not see their way to join in 1904. This distinctly shows that 
the value of this work is not yet fully realised. Where the 
farms are small, and no assistance is available for this work 
other than the grant from the Highland and Agricultural 
Sodomy, one can easily understand why some hesitation should 
be shown in joining in the work on the score of expense. 
In the Ayrshire Association outlay does not come into the 
calculation at all, as all the expenses not covered by the High- 
land and Agricultural Society grant are paid by that Associa- 
tion. The farmers whose herds were tested had only to bear 
the cost of boarding the recorder and transporting him and 
his apparatus from farm to farm. Even at this trifling outlay 
three-fourths of them did not seem to consider the game worth 
the candle. On the other hand, one farmer who has a small 
herd and who had to pay his half-share of the cost, declared that 
the trouble and expense incurred in boarding the recorder were 
trifling compared with the value of the information he gave them 
on various agricultural matters. If this scheme is to do any- 
thing like the good it is capable of doing, it must not be carried 
on by fits and starts, but be pursued steadily from year-end to 
year-end for many years. This is the spirit in which it has been 
begun and is being carried on in Denmark, where in ten years 
from the starting of the first one, the number of societies has 
already increased to 400. Most of these not only test in the 
year they begin, but for the whole year and every year after- 
wards. There is no reason why the same should not be done 
here where the herds are larger, the assistance given by the 
Highland and Agricultural Society is greater, and the facilities 
for carrying on the work are better. All that is necessary is 
for breeders to realise the importance of the work and the 
increased profit it leads to. When they do this all will wish 
to join. 

In 1904 no mixed sample of the milk of the morning and 
evening was taken and separately tested. There are still con- 
siderable differences of opinion as to the quality of evening 
milk compared with that of the morning, and it is to be regretted 
that the same procedure was not followed as in the previous 
year. Instructions have, however, ^been given for having this 
done in 1905. 

No attempt was made, as in 1903, to get at the rental of 
the land grazed by the cows reported on, as it did not seem to 
indicate a line which was likely to yield much useful infor- 
mation. 
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MILK &SOOBD8. 


FABM A. 




Total 
milk 
m galls. 

639 

000 

662 

646 

627 

679 

459 

4.53 

608 

Average 
X of fat. 

3-58 

8*44 

8-68 

3-07 

3-70 

3- 32 
4*04 

4- 08 
3*57 

Galls, 
milk of 

o?4 

763 

690 

670 

662 

661 

641 

619 

617 

605 

Value of 
produce 
at 5d. 
per gall. 

£ 8. d. 
16 17 11 
14 7 6 
13 19 2 
18 15 10 
13 11 8 
13 7 1 
12 17 11 
12 17 1 
12 12 1 

1 

Biae 

of 

cow 

L 

1 

L 

h 

L 

B 

M 

M 

Bate of 
last 

calving. 

9 (*ows-.‘}6 % of 
the herd 

April 21 

II 4 
Maroli 1 
April 8 
Peb. 22 
May 6 

1. 10 
April 3 
my 12 

A vei at?e of 

9 

652 

3*56 

6.57 

13 13 

9 

7 




22 

524 

3*22 

563 

11 14 

7 

4 

L 

April 

8 


7 

432 

3 89 

560 

11 13 

4 

5 

L 

March 10 


1 

4.55 

3 52 

534 

n 2 

6 

3 

M 

II 

19 

8 cows =32 % of 

24 

425 

3*74 

530 

!\ 0 10 

14 

M 

May 

80 

the held. 

18 

453 

3*41 

615 

10 14 

7 

4 

M 

April 22 


29 

399 

3*79 

604 

10 10 

0 

12 

' S 

May 

22 


2d 

392 

3-84 

602 

10 9 

2 

3 

M 

ti 

20 


10 

433 

3 46 

600 

10 8 

4 

14 

S 

Dec. 

1 

Aveiage of 

8 

439 

3*59 

526 

10 19 

2 

7*4 

1 


13 

456 

3*23 

491 

10 4 

7 

8 

L 

April 26 


12 

351 

4*07 

477 

9 18 

9 

3 

M 

March 

7 


19 

856 

3*88 

461 

9 12 

1 

4 

L 

Feb. 

2 

8 (ows=32 % ol 

3 

320 

1 4*22 

458 

9 10 10 

3 

S 

Dee 

16 

the ueid. 

2 

383 

! 3 44 

440 

9 3 

4 

.3 

M 

April 

2 


28 

301 

1 4*25 

427 

8 17 11 

2 

L 

May 

12 


21 

251 

4 69 

392 

8 3 

4 

r> 

M I 

Dee. 

20* 


11 

244 

4 *68 

380 

7 IS 

4 

3 

M 

Nov. 

13» 

Aveiage of 

8 

1 341 

CO 

441 

9 3 

9 

4 




Average ol tin 











whole held . 

26 




11 7 

4 

6 1 





FARM B. 



.36 

841 

.3*87 

1086 

22 12 6 

8 

L 

April 20 


23 

784 

3*64 

952 

19 16 8 

4 

L 

M 14 


6 

740 

3*65 

876 

18 5 0 

4 

L 

March 20 


33 

793 

3*26 

862 

17 19 2 

10 


II 10 


16 

690 

3*55 

818 

17 0 10 

6 

M 

.. 16 


9 

681 

3*67 

811 

16 17 n 

7 

M 

I. 18 

26 cows =66 *6 % 

22 

615 

3*72 

764 

15 18 4 

7 

M 

I. 22 

of the herd. 

26 

619 

3*50 

769 

16 16 3 

4 

M 

.. 18 


29 

664 

3*34 

739 

15 7 11 

4 

M , 

May 3 


1 

679 

3*23 

732 

16 5 0 

8 

M 1 

March 20 


8 

582 

3*77 

782 

15 5 0 

6 

L 1 

,, 20t 


3 

621 

3*48 

726 

15 2 6 

8 

L ' 

May 21 


30 

578 

3*73 

718 

14 19 2 

3 

8 

April 1 


Diy, Scptornbei 20. 


t Iniured. 
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Eabm B — continued. 



No. 

of 

cow. 

Total 
milk 
in galls. 

Average 
% of fat. 

Galls, 
milk of 
«% 
of fat. 

Value of 
produce 
at 6d. 
per gall 

Age 

1 of 
cow. 

Bize 

of 

cow. 

Bate of 
last 

! calving 

1 






£ 8 . 

d. 





32 

606 

3*56 

717 

14 18 

9 

5 

M 

March 28 


27 

602 

3*52 

707 

14 14 

7 

4 

L 

II 22 


16 

i 664 

3*78 

699 

14 11 

3 

4 

T. 

April 24 


20 

620 

3*97 

689 

14 7 11 

6 

M 

Feb. 24 


36 

664 

3*08 

683 

[ 14 4 

7 

6 

L 

April 1 


10 

606 

3 36 

677 

> 14 2 

1 

3 

L 

1. 14 


7 

674 

3*46 

662 

13 16 10 

6 

M 

March 19 


39 

644 

3 60 

636 

13 4 

7 

4 

L 

„ 31 


34 

549 

3*41 

626 

13 0 10 

8 

M 

Unknown 


24 

626 

8*51 

616 

12 16 

8 

6 

M 

March 1 


14 

606 

3*04 

616 

12*16 

8 

8 

L 

II 30 


2 

547 

3*36 

613 

12 16 

3 

3 

M 

II 7 


18 

596 

3*06 

606 

12 12 

6 

13 

S 

May 29 

Average of 

26 

631*2 

3*49 

735*4 

15 6 

5 


1 

... 


19 

.611 

3*50 

698 

12 9 

2 

3 

L 

Apiil 18 


25 

623 

2*88 

698 

12 9 

2 

10 

S 

May 21 


4 

499 

3 59 

.696 ' 

12 8 

4 

2 

M 

M 8 


31 

608 

2*92 

693 

12 7 

1 

10 

M 

Oct. 1 

10 cowfl=25*7 % 

13 

496 

360 

679 

12 1 

3 

9 

B 

March 4 

of the herd. 

12 

422 

4*00 

,663 

11 14 

7 

2 

M 

April 28 


21 

628 

3*18 

661 

n 13 

9 

3 

L 

,1 8 


28 

467 

3*60 

661 

11 13 

9 

8 

m: 

March 5 


5 

.620 

3*22 

669 

11 12 11 

13 

B 

May 31 


38 

423 

8*84 

542 

11 6 10 

2 

M 

April 21 

Average of 

10 

,609*7 

3 38 

.676 

11 19 

7 

57 



3 cows=7*7 % of 
the herd. 

37 

481 

3 0.6 

493 

10 6 

7 

8 

L 

March 23 

11 

462 

3*16 

486 

10 2 

6 

2 

M 

May 6 

17 

388 

3*63 

470 

1 9 15 10 

2 

L 

I, 12 

Average of 

3 

444 7 

3*26 

483 

10 1 

3 

4 

... 


Average of the 










whole held . 

39 




13 16 

0 

5*6 




FARM (J 


13 

21 

38 
40 

1 

35 

14 oows=38*8 % 3(S 

of the held. 7 

30 
37 
26 

39 

27 

28 


638 

3 57 

760 

16 

16 

8 

8 

L 

April 

17 

.666 

3*86 

728 

16 

3 

4 

7 

1 L 

March 

1 

.666 

3*68 

694 

14 

19 

2 

9 


April 

30 

.628 

3 92 

692 

14 

18 

4 

8 

L 

It 

10 

633 

3*86 

686 

14 

6 

3 

6 

L 

II 

2 

628 

3 79 ' 

' 668 

13 

18 

4 

7 

M 

May 

2 

.648 

3*.69 

, 667 

13 

13 

9 

7 

S ‘ 

April 

8 

.684 

3*69 i 

664 s 

13 

12 

6 

6 

L 

March 

1 

,649 

3*61 

1 644 

13 

8 

4 

3 

B 1 

April 

1 

.654 

3*43 

1 634 

13 

4 

2 

8 i 

L 

June 

10 

607 

3 07 

1 622 

12 

19 

2 

4 

L 

March 

27 

.6,63 

336 

620 i 

12 

18 

4 

8 

L 

April 

18 

611 

3 60 

1 614 

12 

15 

10 

6 

S 

It 

1 

,624 

3*46 ! 

1 606 

12 

12 

6 1 


L 

March 

10 

.663 

8*60 

663 

13 

16 

3 

6 6 1 

1 


Average of 


14 
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Fahm C — continued. 



No. 

of 

cow. 

Total 

milk 

Ingalls. 

Average 

%o£&t. 

Qalls. 
milk of 

Value of 
produce 
at fid. 
per gall. 

Age 

of 

cow. 

fiUae 

of 

cow. 

'Date of 
last 

calving. 

12 cow 8=33-4% 
of the herd. 

26 

18 

11 

9 

24 

14 

2 

16 

81 

8 

84 

12 

631 

437 

611 

665 

491 

601 

489 

451 

451 

472 

612 

431 

8‘38 

4-00 

3*38 

3-07 

3-38 

8*28 

3-33 

8-58 

3*55 

3-32 

8-00 

3 66 

699 

683 

676 

668 

654 

649 

646 

638 

534 

629 

613 

611 

£ 8. d. 
12 9 7 
12 2 11 
12 0 0 
11 16 8 
11 10 10 
11 8 9 
11 7 6 
11 4 2 
11 2 6 
11 0 6 
10 13 9 
10 12 11 

4 

8 

8 

6 

7 

6 

6 

3 

3 

6 

4 

7 

L 

M 

s 

M 

L 

U 

s 

B 

M 

li 

M 

Jane 1 
April 10 
June 3 
March 12 
May 1 
10 

Apnl 6 
Blay 4 
12 

Feb. 1 
May 10 
June 3 

Average of 

^12 

486 

8-39 

650 

11 9 2 

61 




5 

468 

3-20 

499 

10 7 11 

6 

S 

April 1 


32 

393 

3*64 

478 

9 19 2 

3 

S 

H 8 


1 23 

390 

3*63 

472 

1 9 16 8 

7 

L 

1 June 14 


16 

388 

3-52 

457 

9 10 6 

3 

S 

Aprti 10 

30 cows=37*8 % 

29 

337 

3 43 

m 

8 0 10 

3 

M 

March 

of the herd. 

88 

299 

3-88 

382 

7 19 2 

4 

L 



22 

363 

320 

377 

7 17 1 

2 

M 

June 10 


3 

340 

3 16 

369 

7 9 7 

3 

M 

Dec. 16t 


4 

243 

4*10 

333 

6 18 9 

3 

L 

Feb. 12t 

- 

6 

289 

3*11 

329 

6 17 1 

6 

S 

Jan.t 

Average of 

10 

350 

3*49 

407 

8 9 7 

4 



Average of the 









whole herd . 

36 


•• 


11 10 11 

6-3 




FARM D. 



1 

799 

3 63 

999 

20 16 

3 

6 

M 

March 26 


17 

679 

4-11 

932 

19 8 

4 

8 

L 

„ 1 


16 

720 

3-81 

916 

19 1 

8 

7 

L 

.. 26 


14 


3-87 

904 

18 16 

8 

7 

M 

April 15 


12 

690 

8 81 

878 

18 6 

10 

5 

M 

„ 1 


30 

690 

3-66 

817 

17 0 

1 

8 

S 

II 2 


31 

661 

3 73 

810 

16 17 

6 

4 

M 

•I 4 


22 

678 

4 19 

808 

16 16 

8 

4 

M 

May 12 


29 

611 

8’92 

798 1 

16 12 

6 

9 

M 

April 2 


25 

580 

4-00 

774 

16 2 

6 

14 

L 

March 15 

22 cows =76*8 % 

19 

615 

3*72 

763 

16 17 

11 

7 

L 

Feb. 12 

of the herd. 

6 


3 61 

709 

14 16 

5 

6 

M 

March 28 


18 


4 13 

697 

14 10 

.5 

3 

M 

Feb. 8 


13 

628 

3-96 

695 

14 9 

7 

5 

L 

H 16 


26 

543 

3*78 

684 

14 6 

0 

3 

L 

March 29 


8 

,608 

3-99 

672 

14 0 

0 

3 

L 

Apnl 14 


27 

524 

3*83 

669 

13 18 

9 

I ® 

M 

March 13:{: 


21 

532 

3 68 

636 

13 5 

0 

10 

L 

1. 30 


2 

466 

4*08 

633 

13 3 

9 

8 

L 

AprU 1 


10 

479 

3-90 

624 

13 0 

0 

3 

B 

June 4 


28 

474 

8-96 

624 

13 0 

0 

9 

L 

March 15 


7 

555 

3-32 

616 

12 16 

3 

4 

S 

May 14 

Average of 

22 

692 8 

CO 

cc 

757 

15 16 

5 

6 1 



* Aborted, January 


t Dry, September 23 


t Not served. 
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Farm D — continued. 



No 

of 

cow 

Total 
milk 
in galls 

Average 
of fat 

Galls 
milk of 
8% 
of fat 

Value of 
produce 
at5d 
per gall 

Age 

of 

cow 

Si/e 

of 

cow 

Date of 
laht 
calving 





I 

£ s. 

d. 





23 

497 

3 61 

597 

12 9 

9 

7 

B 

March 11* 

5 cows=17 3 % 
of the herd. 


502 

3-55 

595 

12 8 11 

8 

M 

II 14 

6 

460 

383 

588 

12 6 

0 1 

7 

B 

Jan. 1 

9 

479 1 

3 50 

559 

11 12 11 ' 

4 

S 

March 28 


24 

492 

3 39 

557 

11 12 

1 

13 

M 

.1 25 

Average of 

5 

486 

3 57 

579 

12 0 

5 

7*S 



*2 cows =6 9 % of 

11 

350 

4 04 

471 

9 16 

3 

3 

M 

March 28t 

the herd 

20 

366 

3 69 

452 

-9 8 

4 ' 

3 

L 

20| 

Average of 

2 

358 

3 87 

461 

9 12 

1 

3 



Average of the 
whole herd . 










29 




14 7 

0 

61 




FARM E 



10 

788 

4-25 

1117 

23 6 5 

6 

L 

Marc h 29 


33 

767 

4-02 

1029 

21 8 9 

13 

M 

April 23 


24 

776 

3 69 

955 

19 7 11 

7 

L 

March 12 


23 

629 

3-81 

800 

10 13 4 

9 

If 

II 27 


34 

571 

4-10 

782 

16 5 10 

4 

M 

.. ‘2’i 


20 

715 

3 27 

781 

16 5 5 

9 

M 

April 20 


25 

642 

3*61 

775 

16 2 11 

7 

M 

March 30 


11 

684 

3 38 

773 

16 2 1 

8 

L 

Apiil 7 


19 

625 

37 

771 

16 1 3 

11 

L 

March 20 


9 

594 

3 76 

744 

15 10 0 

6 

L 

29 


32 

663 

334 

738 

16 7 6 

14 

S 

II 5 


28 

662 

333 

735 

15 6 3 

9 

M 

,1 21 

27 cow 8=75% of 

6 

638 

3-39 

722 

15 0 10 

11 

M 

II 1 

the herd 

14 

545 

3-96 

718 

14 19 2 

8 

S 

Apnl 29 


4 

529 

4-06 

716 

14 18 4 

6 

L 

March 7 


29 

527 

4-05 

712 

14 16 8 

4 

L 

.1 26 


12 

542 

3-77 

680 

14 3 4 

3 

M 

Apnl 5 


36 

550 

8-64 

667 

13 17 11 

4 

M 

March 30 


16 

508 

390 

662 

13 15 10 

4 

M 

April 25 


8 

514 

3-73 

641 

13 6 8 

4 

H 

.1 23 


37 

483 

8-98 

634 

18 4 2 

3 

M 

May 3 


26 

566 

3-36 

632 

13 3 4 

7 

M 

Feb. 23 


38 

547 

3-45 

630 

13 2 6 

3 

L 

April 7 


35 

550 

8-43 

629 

18 2 1 

4 

S 

March 9 


30 

493 

3-80 

626 

13 0 10 

11 

M 

fi 27 


22 

488 

3-72 

603 

12 11 8 

3 

L 

Apnl 9 


21 

498 

3-61 

600 

12 10 0 

6 

L 

March 20 

Average of 

27 

696-1 

3-70 

736 

•alS 6 8 





13 

506 

8-53 

596 

12 8 4 

11 

M 

Apnl 4 

7 cows 5F 19*4 % 

1 

509 

350 

595 

12 7 11 

8 

M 

6 

of the herd. 

7 

526 

3-38 

594 

12 7 6 

4 

M 

H 4 


17 

493 

8-48 

572 

11 18 4 

8 

M 

It 18 


Not ser^red. 


i Dry, November 12. 


t Dry, October 29. 
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Farm E — continued. 



No. 

Total 

Average 

Galls, 
milk of 

Value of 
produce 

Age 

of 

Si/e 1 
of 1 

Date of 
last * 


cow 

111 galls. 

A of fftt 

of2t 

at 5d. ^ 

per gall 

cow. 

cow 

cal \ mg. 






£ s. 

d. 





3 

616 

819 

549 

11 8 

9 

9 

L 

Feb. 22 


5 

515 1 


528 

11 0 

0 

4 

M 

April 2 
Maich 21 


27 

440 

3 53 

619 

10 16 

3 

7 

M 

Average of 

7 

501 1 

[ 3 38 

565 

11 15 

5 

5-9 



2 (ows=.5 6 % of 

15 

361 1 

3*85 

465 

9 13 

9 

2 

M 

April 9 

tlu herd. 

2 

392 

3 51 

459 

9 11 

8 

6 

L 

Feb. 22 

Average of 

2 

376 i 

1 3 68 

462 


B 

4 



Average of tlie 







64 



whole lierd . 

36 




14 6 

5 


... 


FARM F. 



40 

800 

3-87 

1033 

21 10 

5 

7 

h 

May 9* 


26 

bll 

4-00 

813 

17 11 

3 1 

8 

L 

Apiil 28 


3 

562 

4-26 

796 

16 11 

8 

8 

M 

U 7 


38 

616 

3 77 

775 

36 2 11 

7 


Feb. 22f 


23 

581 

3 94 

763 

15 17 13 

5 

B 

April 18 


1 

550 

4^09 

750 

15 12 

6 

5 


t. 14 


36 

582 

373 

725 

15 2 

1 

6 

M 

II 4 

15 LOWS =35% of 

41 

546 

3 85 

701 

14 12 

1 

4 

L 

May 23 

the herd. 

37 

547 

3 83 

698 

14 10 10 

6 


Apul 29 

1 

4 

557 

3 67 

681 

14 3 

9 

12 

B 

Feb. 29 


9 

535 

3-73 

667 

13 17 11 

8 

M 

29 


21 

461 

1-13 

636 

13 5 

0 

6 

L 

II 20 


28 

526 

3 61 

634 

13 4 

2 

5 

M 

March 28 


30 

566 1 

8 31 

625 

13 0 

5 

5 

M 

II 9 


2 

495 

3 73 

615 

32 16 

8 

3 


April 13 

Avciage of 

15 

570 

3 8J3 

730 1 

15 4 

1 

63 




20 

564 

3-19 

590 

12 5 

10 

6 

B 

April 1 


19 

446 

3 95 

687 

12 4 

7 

3 


1. 2 


18 

502 

3-49 

685- 

12 3 

9 

5 


March 23 


13 

582 

2 99 

581 

12 2 

1 

6 

M 

April 19 


14 

463 

3 75 

579 

12 1 

3 

4 

M 

March 21 


6 

574 

8 52 

574 

11 19 

2 

5 


Apiil 15 


25 

478 

3-60 

574 

11 19 

2 

6 

M 

March 6 

16 cowh=40%ot 

22 

510 

3-36 

571 

11 17 

11 

4 

M 

Feb. 16 ’ 

the herd. 

34 

495 

3 14 

568 

11 16 

8 

6 

M 

April 24t 


39 

496 

3-48 , 

665 

13 16 

5 

4 


II 27 


16 

496 

3*28 

544 

11 6 

8 

6 

8 

March 2 


7 

465 

8-46 

537 

11 3 

9 

5 

M 

II 3 


21 

443 

3-59 

630 

11 0 

10 

8 


II 3 


31 

380 

4-10 

520 

10 16 

8 

3 


April 19 


12 

451 

3-45 

519 

10 36 

3 

5 

S 

t. 14 


32 

383 

4-01 

1 513 

10 13 

9 

8 


16 

Average of 

16 

482 

3-47 

658*6 

11 12 

6 

4*8 


, 


Only for 28 weeks. 


t Not tested et first visit. 
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Farm F — continued. 



No. 

of 

cow 

Total 
milk 
m galls 

Average 
of fat 

GallH. 
milk of 
8% 
of fit 

Value of 
produf 0 
at 5d 
per gall 

Age 

of 

cow 

8i/e 

of 

cow 

Date of 
la8t 
calving 






£ 8 d. 





5 

453 

3 29 

498 

10 7 6 

3 


April 17 


36 

426 ! 

3 38 

480 1 

10 0 0 

4 

M 

March 20 


11 

399 

3-60 

479 

9 19 7 

3 


April 10 


8 

462 i 

3-15 

476 

9 18 4 

7 

L 

Ftb 17 

10 cow'issiJS/^ of 

17 

411 

3*36 

469 

9 11 3 

7 

M 

March 26 

the herd. 

33 

397 

3-36 

444 

9 6 0 

6 


April 3 


10 

332 

3-91 

434 

9 0 10 

3 


„ 26 


16 

356 

3*67 

425 

8 17 1 

3 


March 19 


29 

384 

3*05 

391 

8 2 11 

6 

M 

M 16 


27 

329 

3-.66 

390 

8 2 6 

3 


April 16 

Average of 

10 

393 9 

3*41 

1 447-6 

9 6 6 

4-4 



Average of tlie 
whole herd . 









41 




12 6 3 

62 




FARM G. 



29 

m 

4-10 

797 

16 12 

1 

5 

M 

1 A]>ril 10 


10 

605 

3 66 

738 

16 7 

6 

5 

M 

Maich 30 


27 

633 

3-46 

731 

15 4 

7 

9 

H 

If 4 


14 

660 

3-31 

719 

14 19 

7 

7 

L 

April 10 


25 

.619 

4-09 

708 

14 16 

0 

6 

M 

1 .. ao 

12 cows-=33-3 % 

16 

629 

3 94 

6% 

14 9 

7 

6 

S 

M 1 

of the herd. 

18 

667 

3-65 

690 

11 7 

6 

8 


Marc h 10 


12 

613 

3-91 

670 

13 19 

2 

4 

M 

.1 24 


19 

560 

3-43 1 

630 i 

13 2 


10 

M 

Ftb. 28 


32 

611 

3 69 

629 

13 2 

1 

6 

M 

April 3 


6 

548 

3-43 

627 

13 1 

3 

5 

L 

March 20 


13 

486 

3-73 

606 

12 12 

1 

4 

L 

I. 12 

Average of 

12 

668 

3 70 

686 6 

14 6 

1 

62 




11 

496 

3 62 

598 

12 9 

2 

5 

M 

Feb. 27 


1 

.641 

3-31 

,697 

12 8 

9 

7 

M 

March 10 


7 

6^3 

3 28 

683 

12 8 

11 

10 

L 

April 10 


8 

.601 

3-48 

682 

12 3 

6 

8 

L 

March 


21 

411 

4-12 

.666 

11 15 

5 

3 

S 

Feb. 1* 


24 

607 

3-32 

662 

11 14 

2 

6 

M 

March 2 


3 

463 

3 71 

660 

11 13 

4 

3 

M 

Feb. 

17 cow8=47*2 % 
of the herd. 

6 

37 

542 

484 

3 08 
3-44 

658 

566 

11 12 
11 11 

6 

8 

6 

3 

L 
! S 

April 10 
u 5 

28 

411 

3-91 

587 

11 3 

9 

7 

M 

Feb. 26 


31 

464 

3-32 

536 

11 3 

4 

6 

H 

March 30 


26 

482 

330 

531 

11 1 

3 

5 

B 

M 25* 


22 

i 429 

3-67 

625 

10 18 

9 

3 

8" 

Oct.f 


4 

446 

3-49 

618 « 

10 16 

10 

6 

B 

Feb. 17 


83 

! 422 

3-68 

1 618 

10 16 

10 

2 

M 

Apnl 26 


2 

461 

3-34 

616 

10 14 

7 

6 

h 

I. 20 


36 

390 

3-87 

604 

10 10 

0 

3 

M 

March 19 

Average of 

17 

469 

3-61 

649-7 

11 9 

0 

i5-2 


• •• 


Dry, Ootober S0 


t Dryi October 12. 
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MILK BECOEDS, 


Farm Q — continued. 



No. 

cow 

To al 
iinlk 
in gallR. 

Average 
/, ot fat. 

Gall<4. 
milk of 
SX 

of IcVt. 

Value of 
produce 
at 6d. 
per gall 

Age 

of 

cow. 

Si/e 

of 

cow. 

Date of 
last 

calving. 






£ 8. d.\ 





1.5 

464 

3-18 

493 

10 6 5 1 

3 

B 

April 1* 


38 

4.54 

3*18 

482 

10 0 10 

3 

S 

„ 20 

7 cows=19-r) % 
of the ber<l. 

30 

404 

3-57 

' 481 

10 0 6 1 

4 

M 

u 15 

20 

329 

3-99 

438 

9 2 6 1 

3 

S 

Jan. 1+ 

17 

391 

3 21 

419 

8 14 7 

3 

s 

Feb. 12* 


34 

334 

3-60 

401 

8 7 1 

2 

8 

April 80 


35 

343 

3-31 

379 

7 17 11 

3 

S 

Nov. 

Average of 

7 

388 

3 42 

142 

9 4 2 1 

3 


... 

Av#»rage of the 






6*1 



whole herd . 

36 




12 0 1 


... 


FARM )1. 



32 

492 

4-09 

672 

14 0 

0 

3 

L 

April 

u 

21 


22 

496 

3-93 

650 

13 10 10 

6 

M 

2 


38 

.506 

3 80 

642 

13 7 

6 

9 

M 

II 

16 

S (0ws=38-l % 

1 

507 

3 78 

640 

13 6 

8 

6 

8 

II 

10 

ol the herd. 

5 

,549 

3-47 

646 

13 5 

0 

5 

M 

II 

1 


31 

497 

3-71 

616 

12 16 

8 

3 

L 

II 

28 


23 

513 

3-59 

616 

12 16 

8 

7 

L 

II 

14 


4 

549 

3-33 

611 

12 14 

7 

7 

L 

May 

1 

Average of 

8 

513-6 

3-71 

635 4 

13 14 

9 

5-76 




9 

496 

3 49 

577 

1‘2 0 

5 

8 


April 16 


24 

606 

3-37 

668 

11 16 

8 

6 


March 17 

6 cows=28'6 % 

14 

898 

4-27 

566 

11 16 10 

6 


April 

1 

of the herd. 

27 

411 

3 85 

.529 

11 0 

6 

3 

M 

II 

25 


8 

423 

3*74 

529 

11 0 

6 

3 

M 

June 

1 


6 

434 

3-63 

525 

10 18 

9 

5 

R 

April 

30 

Average of 

6 

444-7 

3-70 




5-2 


... 


28 

365 

3-94 

480 

10 0 

•0 

3 

M 

April 17 


26 

404 

3-64 

478 

9 10 

2 

6 

M 

11 

5 

7 tow«»=33‘3 % 
of the herd. 

40 

413 1 

3-39 

467 

9 14 

7 

9 

L 

Jan. 

1 

3 

432 

3-23 

466 

9 14 

2 

11 

L 

March 

6 

33 

421 I 

3-22 

453 

9 8 

9 

10 

L 

ti 

1 


36 

380 

3-45 

438 

9 2 

6 

6 

M 

Peb. 



7 

889 

332 

431 

8 19 

7 

5 

L 

May 

15 

Average of 

m 


3-48 

4.59 

9 11 

3 

7*1 1 

.. 

•• 

Average of the 
whole herd . 

21 


j 


11 12 

9 

60 

... i 

... 


Diy, October 26. 


t Dry, October 12. 
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FARM I. 



No. 

of 

cow. 

Total 
niilk 
in galls 

Average 
% of fat. 

(jails 
milk of 

s% 

of fat 

Value of 
produce 
at 5d 
per gall 

Age 

of 

cow. 

Size 

of 

cow. 

Date of 
last 

calving. 






£ s, d. 





5 

642 

4-05 

868 

18 1 8 

10 

M 

March 20 


30 

700 

3-41 

796 

16 11 8 

8 

M 

„ 20 


31 

624 

372 

775 

16 2 11 

8 

L 

May 28 


3 

693 

3-28 

759 

15 16 3 

8 

M 

April 28 
March 8 


33 

644 

3*50 

751 

15 12 11 

10 

L 

12 cowft=36*4% 

8 

577 

3-83 

736 

15 6 8 

8 

S 

u 10 

of the herd. 

4 

672 

3-35 

731 

15 4 7 

10 

M 

.. 4 


15 

581 

377 

730 

15 4 2 

8 

M 

II 6 


32 

674 

3 78 

724 

15 1 8 

10 

L 

„ 10 


6 

495 

429 

708 

.14 15 0 

5 

L 

II 20 


20 

553 

3*43 

632 

13 3 4 

7 

L 

II 3 


29 

437 

4*19 

612 

12 15 0 

6 

M 

April 1 

Averajije ol 

12 

599 

3 67 

735 

15 6 3 

8*2 




12 

443 

3 92 

580 

12 1 8 

3 

L 

Fell. 5 


20 

492 

3*51 

576 

12 0 0 

6 

L 

March 10 


35 

4.55 

378 

573 

11 18 9 

5 

M 

u 24 

8 cowa=21*2 % 

7 

513 

8-10 

530 

11 0 10 

8 

M 

II 2 

of the herd. 

Id 

425 

3 71 

527 

10 19 7 

8 

S 

I. 10 


1 

360 

4 38 

526 

10 19 2 

3 

L 

Feb 10 


28 

424 

3 '60 

509 

10 12 1 

6 

S 

Dec 24 


17 

372 

4*04 

502 

10 9 2 

3 

M 

May 12 

Average of 

8 

435 5 

372 

540 

11 5 0 

5*25 




10 

483 

3 09 

499 

10 7 11 

4 

S 

April 29 


27 

384 

3 84 

496 

10 6 8 

6 

L 

March 12 


IS 

310 

4 11 

426 

8 17 6 

4 

R 

Jan. 20 


23 

313 

4-03 

420 

8 15 0 

3 

L 

Feb. 26 


21 

342 

3-65 

417 

8 13 9 

4 

R 

1. 29 

13 cows =39 1 % 
of the herd. 

2 

25 

320 

385 

379 

4-23 

405 

403 

8 8 9 

8 7 11 

3 

6 

L 

L 

1. 21 
Dec. 25 

13 

299 

8*92 

.390 

8 2 6 

2 

S 

May 1* 


19 

307 

3-68 

376 

7 16 8 

8 

S 

u 8 


9 

301 

373 

376 

7 16 8 

4 

M 

Jan, 4 


11 

321 

3*46 

371 

7 14 7 

3 

L 

Feb. 4 


24 

336 

3-23 

362 

7 10 10 

3 

B 

March 3 


14 

349 

2 94 

341 

7 2 1 

4 

L 

Feb. 2.5t 

Average of 

13 

318 

3-83 

406 

8 9 2 

4*2 



Average of the 









whole herd . 

33 


... 


11 12 6 

5 9 




FARM J. 


2 cows =8 % of 
the herd. 

24 

25 

540 

544 

3-61 

3-52 

00 

13 11 3 
13 5 10 

8 1 M 

8 I L 

Feb. 20 
April 4 

Average ot 


542 

3 56 

1 645 

13 8 9 

a 1 



* Di y after October 22, 
VOL. XVIL 


t Dry, October 22. 

O 
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MILK RECORDS. 


Farm J — continued. 



No. 

of 

cow 

Total 
nnlk 
in galls 

Average 
of fat 

Galls 
milk of 

s% 

of fat. 

Value of 
produce 
at fid. 
per gall 

Age 

of 

cow. 

Size 

of 

cow. 

Date of 
last 

calving. 






•£ 

s. 

d. 





10 

467 

3*82 

594 

12 

7 

6 

10 

M 

March 1 


3 

515 

3*28 

565 

11 

15 

5 

4 

M 

12 


1 20 

479 

3-61 

560 

11 

13 

4 

7 

S 

.. 1 

0 cows =24 % of 

1 10 

427 

3*89 

554 

11 10 10 

7 

M 

M 1 

the lierd. 

22 

479 

3-43 

548 

11 

8 

4 

7 

M 

.. 10 


13 

497 

3-27 

542 

11 

5 10 

6 

M 

April 2 


23 

413 

3 89 

535 

11 

2 11 

3 

L 

March 25 

Average of 

6 

468 

3*53 

5.50*7 

11 

9 

7 

55 




21 

430 

3-47 

498 

10 

7 

6 

6 

M 

Feb. 26 


7 

394 

3-71 

487 

10 

2 

11 

4 

M 

March 20 


16 

396 

3 65 

483 

10 

0 

3 

3 

B 

April 18 


8 

402 

3*59 

482 

9 

19 

10 

4 

M 

March 20 


18 

423 

3-41 

481 

9 

19 

5 

3 

8 

April 12 


9 

446 

3 20 

476 

9 

18 

4 

5 

M 

.. 1 


11 

362 

3*94 

476 

9 

17 

11 

4 

B 

M 16 

17 cows=68%of 

2 

414 

3*21 

444 

9 

5 

0 

4 

L 

March 21 

15 

383 

3-45 

441 

9 

3 

9 

3 

L 

April 24 

the herd. 

14 

397 

3 32 

439 

9 

2 

11 

5 

M 

II 3 


6 

418 

3-14 

438 

9 

2 

6 

5 

B 

March 9 


12 

450 

2-90 

436 

9 

1 

8 

4 

M ; 

April 26 


17 

346 

3-73 

431 

8 

19 

7 

3 

M 

1, 26 


1 

394 

3 09 

402 

8 

7 

6 

4 

L 

M 14 


19 

295 

3*95 

389 

8 

2 

1 

2 

S 1 

II 9 


4 

380 

2*92 

370 

7 

14 

2 

4 

M 

March 25 


’ 6 

297 

3*26 

323 

6 

14 

7 

4 

M 

May 12* 

Average of 

17 

390 

3*39 

441 

9 

3 

9 

4 



Average of the 
whole herd . 

26 



465 6 

1 9 14 

1 

0 

4 8 




FARM K. 



11 1 

644 

4 11 

883 

18 

7 

11 

7 ' 

M 1 

Unknown 


37 

636 

400 

848 

17 

13 

4 

9 

L 

II 


33 

.582 

4*22 

820 

17 

1 

8 

5 

L 

II 


8 

643 

3*82 

819 

17 

1 

3 

4 

L 1 

11 


12 

677 

3 54 

800 

16 

13 

4 

8 

L 

II 


29 , 

649 

3-69 

798 

16 

12 

6 

8 

Ti 

II 


18 

670 

3-37 

7.53 

15 

13 

9 

6 

L 

II 

15 cows -44*1 % 

17 

.585 

3 68 

719 

14 

19 

7 

3 

M 

Mav 1 

of the herd. 

2 

.543 

3 79 

687 

14 

6 

3 

5 

M 

Unknown 


27 

1 509 

3*96 

673 

14 

0 

5 

4 

M 

II 


5 

525 

3 63 

636 

13 

5 

0 

7 

L 

II 


14 

1 504 

3 74 

629 

13 

2 

1 

3 

L 

May 1 


3 

, 482 

3*88 

625 1 

13 

0 

5 

4 

M 

Unknown 


13 

.518 

3*57 

616 

12 

16 

8 

8 

L 

II 


31 

1 421 

4*35 

611 

'12 

14 

7 

2 

B 

II 

Average of 

15 

1 572 5 

3*81 

727*8 

15 

3 

2 

5*8 

! 



Dry, Oetol)er 24. 
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Farm K — continued. 



No. 

of 

cow. 

1.^ 

21 

85 

26 

38 

34 

Total 
milk 
lu galls 

435 

470 

405 

393 

375 

378 

Average 
/o of fat 

4-12 

3- 55 
4*03 

4- 07 
4-12 
3-98 

Galls, 
milk of 
3% 
of fat 

597 

558 

544 

534 

516 

.503 

Value of 
produce 
at5d 
per gall 

£ s d. 
12 8 9 
11 12 6 
11 6 8 
11 2 6 
10 15 0 

1 10 9 7 

Age 

of 

cow. 

Size 

of 

cow. 

L 

M 

M 

S 

s 

s 

Date of 
last 

calving. 

6 cows =17 *7 % 
of the herd. 

6 

4 

5 

4 

2 

2 

Unknown 

Dec." 20 
May 

II 1 

1 

Average of 

6 

409-3 

3 97 

542 

11 5 10 

4-0 




9 

339 

422 

477 

9 18 

9 

2 

L 

April 21 


6 

368 

3-78 

464 

9 13 

0 

3 

M 

Unknown 


23 

412 

3-37 

463 

9 12 

7 

4 

M 

II 


30 

276 

4-92 

453 

9 8 

9 

2 

S 

« 


22 

365 

3-69 

449 

9 7 

1 

4 

M 

Apnl 28 


7 

340 

3-78 

430 

8 19 

2 

2 

M 

Unknown 

13 cow8=38-2 % 

39 

293 

4*31 

421 

8 15 

5 

2 

S 

If t 

of the herd. 

1 

374 

3-22 

401 

8 7 

1 

7 

L 

+ 

• 4 - 


25 

251 

4*43 

371 

7 14 

7 

4 

M 

Unknowii 


4 

874 

3-99 

365 

7 12 

1 

2 

L 

May 16 


36 

261 

4-09 

356 

7 8 

4 

5 

M 

Unknown 


19 

318 

3-36 

3,56 

7 8 

4 

3 


May 1+ 


40 

170 

4 10 

233 

4 4 

7 

6 

M 

Unknown 

Average of 

13 

318 5 

3-79 

403 

8 7 

11 

4 

. 


Average of the 










whole herd . 

34 

1 

1 



11 17 

9 

5-3 




FARM L. 



23 

558 

4-.54 

846 

17 

12 

6 

8 

s 

A pill 

IS 


26 

689 

3 68 

845 

17 

12 

1 

8 

M 

II 

2 


16 

719 

3-39 

815 

16 

19 

7 

8 

M 

March 11 


20 

671 

3-56 

797 

16 

12 

1 

7 

L 

May 

3 


10 

653 

3-49 

761 

15 

17 

1 

5 

B 

March 

1 


9 

487 

4 43 

720 

15 

0 

0 

10 

M 

II 

1 


15 

560 

3-85 

720 

15 

0 

0 

5 

H 

Feb. 

13 


25 

574 

3-60 

690 

14 

7 

6 

4 

L 

March 19 


11 

564 

3-66 

688 

14 

6 

8 

9 

M 


3 

19 cows=64 3 % 

31 

662 

3 12 

688 

14 

6 

8 

6 

B 

1 Feb. 

26 

of the herd. 

36 

560 

3-67 

685 

14 

5 

5 

8 

S 

March 22 
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19 
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11 
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10 

10 
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12 

10 

0 

3 
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Average of 

19 
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697*4 

1 14 10 

7 

6*8 

1 I 


Not served. 


t Dry after October 6. 


t Aborted, April 21. 
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Farm L — continued. 
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milk 
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of 
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34 
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11 



3 
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4 

7 
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3 

4 
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21 
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6 

of the 

herd. 
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10 
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32 
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11 

9 

2 

3 
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6 
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11 

0 

5 
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17 



40 

345 
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10 

10 

5 

3 

M 
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10 

Average 
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D 

13 

3 
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10 

0 

5 

3 
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9 

12 

1 
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ON SOME INJURIOUS INSECTS OF 1904. 

By Dr R. Stkwart MacUougall, M.A., Consulting Entomologist 
to the Society. 

The Black Currant Gall-Mite — JEriophyes (Phyioptus) ribis. 

Never a year passes without complaints being made of this 
mite, and specimens of attacked and dead buds being received. 
The mite belongs to the Eriophyidae, a family of most minute 
mites, many of them considerably less than the one-hundredtli 
part of an inch in length. The species are numerous, and they 
give rise to galls or misshapen growths on leaves, twigs, fruits, 
and buds, of trees and smaller plants. 

The Gall-Mite of the Black Currant, known now as Eriophyes 
rather than Phytoptus, has an elongated worm-like body, the 
abdomen of wliich has a series of rings or transverse striations. 
At the front end are four short legs, each ending in a bristle, 
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known as the feather hair.” Besides these four legs the mite 
has three pairs of bristles projecting from the side of the body, 
two of the pairs on the front half and a pair of shorter bristles 
near the hind end. From the tail-end project two long bristles 
which are capable of service to the mite in locomotion. At the 
end of the abdomen there is also a muscular sucker by which 
the mite can erect and support itself. These gall-mites of the 
black currant are too small to be seen by the naked eye, but if 
the swollen buds be dissected or teased out and examined with 
the microscope, many of the mites can be seen. The buds 
chosen for this examination should not be dried and withered 
ones, but abnormally swollen buds that have not been quite 
destroyed. In buds on twigs sent to me in December, January, 
and February, I found numbers of the mites at work. 

Infested buds swell, and they may die away without develop- 
ing, or produce stunted poor shoots, or give fair shoots, according 
to the number of the pests present in the buds. Since I last 
referred to Eriophyes ribis in the ‘ Transactions * of 1 899, very 
interesting facts have been brought to light as regards points in 
the life-history previously obscure. We owe these to Cecil 
Warburton, Esq., M.A., F.L.S., and Miss Alice Embleton, B.Sc., 
the results of their joint work on E, ribis being communicated 
to the Journal of the Linnaean Society, April 1, 1902. 


Tlie Year\s Life of the Mite, 

The mites shelter in the infested buds during the winter, and 
in spring may begin to migrate, if the buds in which they have 
been sheltering are too badly attacked to admit of some de- 
velopment. The leaves of such buds having expanded some- 
what, these mites, deprived of their shelter-places, must migrate. 
This migration may be termed a chance-migration, and prob- 
ably most of these mites die. The real migration for the year 
takes place from destroyed unexpanded buds from the middle 
of April onwards according to the season, increasing in inten- 
sity, to spend itself by the middle of June. These migratory 
mites are adult, and the females proceed to egg-laying jn the 
new buds that have been reached. Young forms hatch from 
the eggs, and on through J uly and August the numbers of the 
mites increase in the buds, which, as a result, are swollen. Here 
the pests remain in shelter during the winter, preparatory to the 
migration and renewal of the life-cycft in the next season. 

It was found by Mr Warburton and Miss Embleton that 
the mites migrated in three ways: — 

{a) By crawling, the legs being aided in case.of necessity by 
the projecting hind bristles. 

(6) By attaching themselves to crawling insects and arach- 
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nids, and so being carried to new places for attack. In waiting 
for such attachment the mites were found to assume an upright 
position, fastened by the sucker at their tail-end. 

(c) Where lodgment is not obtained on a passing animal the 
mite seems to launch itself into space, with the possibility of 
landing on a bud, or, if falling on the ground, of being carried 
later by a passing insect or arachnid, and so reach a bud. 

Preventive and Pemedial Measures. 

Do not plant cuttings from infested bushes. 

Severe pruning. The burning of the swollen buds pulled off 
during the winter — i e., before the mites have migrated. 

Where attack is limited to a few bushes, uproot and burn ; 
this is far better than attempting a cure. 

From the life-history given it will be clear that at or about 
migration time — if the state of the bushes allow — would be 
the likeliest for any spray. Experiments with a number of 
different spray fluids at Woburn were not successful in result. 
In the Journal of the Board of Agriculture for October and 
November 1904 a successful spraying on a small scale is re- 
ported by Mr W. E. Colli nge of Birmingham University. Some 
small badly infested bushes were sprayed twice a-week, begin- 
ning with the bursting of the buds in April in the various 
years, the spraying being continued till the middle of June. 
The spray fluid was composed of sulphur 2 lb., soft soap 25 lb., 
water 50 gallons. “ The sulphur was made into a gruel with 
water, the soap mixed with 5 gallons of boiling water, and 
the two mixtures added together and well stirred, after which 
sufficient water was slowly added to make 50 gallons. The 
results obtained were very encouraging, mites being found on 
fresh buds only on one bush in 1901. In 1902 no mites were 
discoverable on the bushes, but being near some infested bushes 
they were again sprayed. In 1903 they were still free of the 
mites, and also early in 1904 no trees bore abnormal buds.” 
Should any member of the Society try this method I would 
be glad if he would communicate the result to me. 

The Cabbage-Eoot Fly — Phorbia brassicce, Bouchd. 

The maggots of this fly (fig. 32) are a cause of great loss to 
growers of cabbage, and in the past year a number of complaints 
have reached me concerning the destruction of cabbages both in 
the field crop and in gardens. The fly is an enemy of plants 
belonging to the natural order Cruciferce. I have bred out the 
fly from maggots taken from cabbage, cauliflower, turnip, and 
swede. Attack has also been .recorded on broccoli, radish, 
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A —Male fly, greatly iiiagnihod. 



E —Withered leaves of attacked f.— Part of attacked cabbage, 

cabbage. with laiva %n siiv^ 


Fig. ^2.— The Cahhage-Root Fly (Phorbia brasBicse), 
(Reproduced by the courtesy of the Board of Agriculture and Pishenes ) 
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garden stock, and such wild plants as shepherd’s purse, yellow 
rocket, and hedge mustard. Attacked plants have their growth 
checked, their leaves discolour, wither, and wilt, infested parts 
become slimy, rotting takes place, and the plant falls away. 
Professor M. V. Slingerland ^ has written very fully regarding 
Phorbia brassicce, and how it can be combated. 

Description of Insect in its Different Stetges, 

The adult fly measures about J inch long, and there are 
slight differences between the sexes. The male is dark ash- 
grey in colour, and has three dark stripes on the upper surface 
of the thorax; a black stripe runs down the abdomen, each 
segment of which has also a narrow transverse black stripe. 
The body generally is distinctly bristly. The eyes almost meet 
on the top of the head. The legs are black and bristly, and as 
a characteristic, each femur has at its base a tuft of bristles. 
The female fly is paler in colour; the dark stripes are fainter 
or absent ; the eyes do not occupy so much of the head, there 
being a distinct space between them ; the abdomen is pointed. 

The egg is very small but visible to the naked eye, whitish in 
colour, and narrow-oval in shape. The larvae, or maggots, are 
white or whitish-yellow and legless ; the head end is pointed, and 
has two dark .curved mouth-hooks ; the hind end is truncate, 
and the last segment carries on the middle of its hind surface 
two dark spiracles ; all round the edge of this last segment are 
twelve little projections, which can be seen on examination 
with a good lens, the two lowest being larger and forked, this 
latter peculiarity being characteristic of the species. When 
full grown the maggot measures J inch in length ; it becomes 
a pupa under cover of its last moulted skin, the puparium 
or case being light- or dark-brown in colour and oval in shape. 

Lifehistory, 

The females lay their eggs close to the plant, choosing, it may 
be, a crack in the soil by which they can get below the surface, 
so that the eggs may be laid as close to the plant as possible. 
In a week or more, according^ to the weather, the eggs are 
hatched, and the maggots first of all gnaw the external layers of 
the young roots, and then make and occupy galleries in the 
cortex of the main root. Sometimes the lower part of the stem 
is invaded, in which case the pith is tunnelled. I have taken 
the maggots tunnelling in the leaf-stalks of the swede. When 
full grown the larva passes into the soil a little away from the 

^ Bull 78. Nov. 1894. Cornell Univ. Exp. Station. “The Cabbage-Root 
Maggot,” by M. V. Slingerland. 
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attacked plant, and becomes a pupa, or pupation may take place 
in the infested plant. The first flies of the year appear for their 
egg-laying towards the end of April and in May, and there may 
probably be three generations in the year. 

Preventive and Remedial Measures, 

1. Very early-sown plants are noticed, in Scotland at least, to 
largely escape, but this is with us not always very practicable, 
and there may be attack even on an early-planted crop. Early- 
planted cabbages, however, in favourable weather conditions 
have a better chance than later-planted ones, as the plant will 
have passed its tender more susceptible stage, will have made 
some growth, will be better able to withstand attack, and in 
some degree to make up for loss by the formation of new roots. 

2. Protecting the cabbages by means of tarred paper or cards. 
This method has been tested on a large scale in America. 
Slingerland mentions one grower who thus protected 7000 
plants, and another 10,000 to 15,000, and in both cases with 
great success. The measure is a useful preventive, as the flies 
cannot get near enough to the plants for their egg-laying ; the 
presumption is that maggots from any eggs laid beyond the 
extent of the cards are unable to reach the plants. The cards 
used are six-sided, about 3 inches across, with a slit reaching to 
the centre, and with a star-shaped cut in the middle to fit well 
round and catch any thickness of stem (fig. 33). The cards 
should be placed round the plants at the time of transplanting 
or setting out. To place the card in position, bend it slightly 
to open the slit, then slip it on to the centre, the stem entering 
the slit, after which spread the card out flat and press the points 
formed by the star-shaped cut round the stem.” A tool has been 
devised to cut these cards, so that five to six hundred can be cut 
in an hour. The card must be put on carefivUy* so as to lie on 
and prevent the fly from creeping under to lay her eggs. 

3. In garden cultivation, a cupful of paraffin may be added 
to a pailful of sand, and the sand sprinkled once a-week round 
the stems of cabbages. This would act as a deterrent to the fly 
in her egg-laying. 

4. In cultivation on a small scale, picking the maggots by 
hand, from the plants which have been taken up for the moment 
for the purpose, can be practised. 

5. Badly infested plants should be removed and burnt, so as 
to keep down the pest 

6. Slingerland mentions carbolic acid emulsion and bisulphide 
of carbon as successful in destroying the eggs or killing the 
maggots. The formula for the carbolic acid emulsion is one 
pound of hard soap or one quart of soft soap, dissolved in one 
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gallon of boiling water, into which one pint of crude carbolic 
acid is poured. Stir well until an emulsion is formed. For 
use dilute with thirty equal parts of water. This may he put 
on the plants so as to reach the eggs or maggots. 

In the treatment with bisulphide of carbon (its fumes are 
poisonous, and no light must be brought near the substance), a 
little of it is injected into the soil near the plants, care being 
taken that the liquid does not reach the roots. The vapour 
diffuses through the soil and quickly kills the maggots. 

7. Where the attack has been bad, neither cabbages or beet 
should immediately follow, nor any cruciferous crop. What- 



Fig. 33. — Aj^pliame for preveivtmg Maggot aitcLck upon Vahhagt. 

ever rotation of crop be practised to evade the pest, it must be 
accompanied with the destruction of cruciferous weeds, which 
play the part of nurseries for the cabbage maggot. 

The Steel-blue Wood- Wasp — Sirex juvencvs. 

In the month of July 1904 a specimen of this handsome 
insect was sent to me with a request for its identification. The 
insect had been flying about in the house, having issued from 
the woodwork of the house, which was a new one. The insect 
is large and formidable looking — although quite unable to harm 
any person, — and the sender wished to know whether it was 
likely to be injurious to either house or inmates. Others 
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appeared in the house later. In the ‘Transactions* of 1901 I 
reported that a number of these wood-wasps had issued from 
the floor of a smithy ; and at various times this species has been 
taken in Glamorgan, Innerleithen, Cramond, Eoslin, Aber- 
deen, Ayr, and Bute. I have also had its ichneumon parasite, 
Bhyssa persuasoria, sent to me from Glamorgan and from 
Bute. 


Description of Insect, 

The body of the female (fig. 34) is steel-blue in colour, with 
reddish legs. The smaller male (fig. 35) is also blue, but has 


Fig. 34 — Smx jnc^n<ni<i, femaU, natural buo 
(uriginal). 


Fig ^5,—SitLt jiimicus, male, natuial bize 
(original). 






Fig. 36. —Grub ot Sl/rex juveneus 
(original). 


rings four to seven of the abdomen yellowish red. The wings 
are yellowish. There is some variation in colour, and con- 
siderable variation in size in both 
sexes. The size varies from ^ inch 
to 1 J inch, and the spread of wing 
from I inch to 2 inches. Specimens 
which I bred out of a Pine stem 
gave the following measurements: 
males, f inch, | inch, 1 inch, 1 J inch ; female. If incL 

The grubs (fig. 36) are white, and have six very short legs at 
the front end, and strong biting jaws. Full 
grown they measure over an inch in length. 

Life-history. ^ 

The female, by her long ovipositor (fig. 37), 
bores a hole in the bark right into the outer- 
most wood-rings, piercing even to the third- 
last wood-ring. One of my correspondents from actual observa- 
tion describes the boring thus : “ The wood- wasp about to de- 



Plg 87.— End of abdomen 
of female Sirer the 
giant wood-wasp, show- 
ing spine and ovipositor. 
Natural size (original). 
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posit, first wanders all over the log, the point of the ovipositor 
and its sheath dragging against the bark, and the antenna work- 
ing vigorously until* a suit- 
able place is found. The 
holes are usually single or 
in groups of two or three, 
and have a small raised 
collar round them, the result 
of the accumulation of bore- 
dust between the bark and 
the wood.” In each hole an 
egg is laid. 

The grub on hatching, 
after following the same 
layer of wood for a short 
distance, turns inwards 
towards the centre of the 
tree, increasing in bulk 
meanwhile, and later on 
c Hives out again towards 
the surface so as not to leave 
too great a thickness of wood to be bored through by the adult 
insect when it is mature and ready to issue. As the grub pro- 



Fig —Sirer jnipuivs in the act of eating 
its way out uf pine stem aftci pupation 
Natuial 81 /e (oiiginal) 



Fig 89 —Pine stem, showing flight holes otSirexjuvencus (oiiginal) 

gresses, the part of the gallery behind it is filled with bore-meal 
and frass. When full fed the grub pupates in a chamber at 
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the end of its tunnel, and when the wood-wasp is fully de- 
veloped it gnaws the circular hole by which it emerges (figs. 
38 and’ 39). 

The flight time is typically July and August, on to Sep- 
tember. 

There is a lack of experimental evidence as to the length of 
time elapsing from the egg-laying till the appearance of the 
adult insect. It seems certain that the generation is never less 
than two years, and it is often longer. In one record I have, 
a floor was laid down ift November 1898, the wood of which 
had been previously infested ; in 
August 1900 a number of wood- 
wasps issued. 

The wood-wasp chooses for egg- 
laying grown conifer trees that are 
sickly, or such as have been acci- 
dentally wounded. These should be 
felled and removed. Attacked stems 
are often rendered, by the borings of 
the larvae, quite useless for technical 
purposes. Trees felled, and barked 
and allowed to lie, are also used as 
breeding-places. 

The larvae of Bhyssa persuasoriaj 
a large ichneumon, are parasitic on 
the wood-wasp grubs. Ehyssa (fig. 

40), by means of a long egg-laying 
apparatus, bores into a tree where 
wood-wasp grubs are at work, and 
drops an egg into a wood-wasp grub tunnel. When the egg 
hatches, the ichneumon larva attacks and feeds on the wood- 
wasp grub, ultimately destroying it. 

The Turnip Mud Beetle — Hdophorvfi rvgosus. 

Jluring the year specimens of this beetle (fig. 41), along with 
injured turnips, have reached me from Aberdeenshire. It is in- 
teresting that, as far as I know, all the complaints that have 
been made of the destructive work of this beetle and its grub 
have reference to Aberdeenshire, and this in spite of the fact 
that the beetle is widely distributed in England and Wales, 
and is found in several widely separated districts in Scotland. 
The complete life-history of the beetle is not known, and this 
ignorance extends to the life-histories and food-habits of other 
members of the same family. 



Pig 40 - Uhy<t^t nat- 

urul 8IZO (original) 



222 


ON SOME INJURIOUS INSECTS OF 1904. 


Harm done by Helophorm to Turnips. 

The leaves may be eaten ; the leaf-stalks may be holed and 
tunnelled ; the swollen root tubers may be irregularly gnawed 
and tunnelled on the outer surface, especially at the upper part. 

A favourite place for the pests is at the crown of the tuber, 
sheltered amongst the leaf -bases, the young leaves being 
destroyed. 

The attacked leaves curl up, and attention may be drawn to 
the presence of the enemy by these curled leaves, which stand 
straight up and close together. The holes may, in the tuber, 



Fig 41 — Ililnphnru>ii A, Beetle, lu^nificd (after Bye), u. Grub, inagiiilied 

(after Oriiierod), c, Tainip, sbowing gnawings of grub. Nat size (original). 


afford entry to injurious fungi and to rain, and the plants may 
die off altogether. 

Description of Beetle. 

The beetle measures about \ inch in length ; it is dark-red in 
colour, the redness being often obscured by a covering of mud. 
The best known species of the family Helophoridie live in water 
or mud, and the beetles are often covered with mud and dirt. 
In shape the beetle is oblong-oval and somewhat broad. The 
thorax is irregularly ridged and knobbed with its front angles 
prominent. The wing-covers show here and there dark mark- 
ings, and between their longitudinal ridges are rows of punctures. 
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The legs are pale-red. The antennae, if examined with a lens, 
are seen to be somewhat thickened towards the tip. 

The grub has a dark-coloured head with brown jaws. The 
three segments behind the head carry each one pair of legs. On 
the upper surface of these thoracic segments is a dark transverse 
curved line. Down the back of the remaining segments there 
are two rows of large square spots, with similar smaller spots 
below down each side. The body ends in two processes. 

Both beetle and grub are injurious, and the worst mischief is 
done when the plants are small. 


Remedial Measures, 

In the present state of our knowledge of this insect, the only 
proved useful measure is the application of nitrate of soda as a 
stimulating dressing. Several correspondents testify to this as 
a useful measure. It has also been observed that after infesta- 
tion with this grub, attack in the next season was worst on any 
turnip fields near a last year’s infested field, therefore the next 
year’s turnips should be as far removed as is practicable from 
a recently infested area. 

Corn and Eice Weevils. 

The Corn Weevil {Galandra granaria) and the Eice Weevil 
(Calandra oryzoe) are both very troublesome to stored grain, and 
dso to cargoes of grain in ships. 

C, granaria is ^ of an inch long, with the rostrum or pro- 
boscis characteristic of the weevils. In colour the beetle is 
brownish - black ; the bent antennae which spring from the 
rostrum are reddish in colour, as also are the six legs. Exam- 
ined with a hand lens the thorax is seen to be covered with 
dots ; the wing-covers are striated ; the grubs are whitish, leg- 
less, with yellow-brown heads and biting jaws. 

G, oryzce, often found at work associated with granaria, is 
somewhat smaller and smoother than granaria ; it may also be 
paler in colour, and the wing-covers show two orange-coloured 
patches at apex and base. G. oryzoe is capable of flight, whereas 
G, granaria is without flying wings. 

Wheat, barley, oats, and Indian corn may be infested by the 
weevils ; and oryzce, besides, is extremely harmful to rice. 

Life-history, 

The females lay their eggs — one egg to a grain — in a hole 
made in the grain, and the larva on hatching fbeds on the con- 
tents of the grain, and when full fed becomes a pupa in the hoi- 
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lowed-out grain. The weevil when ready issues from the grain ; 
and, in addition to laying the eggs, is directly harmful by 
puncturing and feeding off the grain. 

The length of time taken from the laying of the eggs to the 
development of the perfect beetle varies much with the condi- 
tions. At a temperature of 80° P. and with the other conditions 
favourable, the whole life-cycle can be completed in about a 
month. At lower temperatures a longer time is taken. 

How to rill Grain of the Insects. 

1. By sieving or screening. — ^The infested grain is run through 
a sieve or down a screen whose meshwork is sufficiently fine to 
keep the grains back and yet let the beetles run through, these 
being caught in a vessel arranged below for the purpose, and 
containing paraffin. 

2. Fumigation. — This is the best measure, the fumigating 
being done by using bisulphide of c,L”bon. The liquid volatilises 
readily, and the vapour, being heavier than air, sinks. To use 
the bisulphide of carbon against these weevils : place the grain 
to be treated in a bin or air-tight receptacle, pour into a saucer 
or shallow vessel some bisulphide of carbon, and then lay the 
saucer on the top of the grain. Leave for tWenty-four hours 
after closing the receptacle holding the grain. The fumes sink 
through the grain and kill all the insects. Two pounds of 
bisulphide of carbon are sufficient to fumigate one ton of grain. 
In disinfecting a store or a mill, one pound of bisulphide of 
carbon is sufficient for every 1000 cubic feet of space. Before 
entering the mill after such fumigation the doors and windows 
should be thrown open for an hour or two in order that the 
place be well ventilated. 

Bisulphide of carbon has a very disagreeable odour, and as 
the fumes are poisonous, they should not be breathed by the 
user. As the substance is also explosive, a naked light must 
not be brought near it, not even the lit end of a cigar. 

Weevils in Ship Cargoes. 

During the past year I was consulted several times as to the 
conditions under which these grain weevils might be expected 
to increase in numbers during the transit of the cargo. 

Disputes are not infrequent in connection with badly weeviled 
cargoes of grain as to where responsibility rests for the damage, 
— whether the sender or the carrier should bear the blame, or 
whether circumstances may have been exceptional. In one 
such case in which several of our members were interested I 
had occasion to receive and report on some of the damaged 
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material. I was associated with my friend, Mr Frank J. Cole, 
of the University of Liverpool, and although my own experi- 
ments to clear up difficulties are not yet completed, I have Mr 
Cole’s permission to quote his conclusions. In all arguments 
as to development and spread of weevils in a cargo of grain, the 
very important conditions of temperature, moisture, and pres- 
ence or absence of oxygen take a foremost place. Mr Cole's 
general conclusions as to the conditions favourable to the life 
and propagation of grain weevils may be summarised thus : — 

1. Heat is necessary, the most favourable temperature being 
about 80° F. 

“2. Moisture must be pre&nt, and in the form of water 
vapour, because in such a form the grain is not affected so as to 
prejudice the life and feeding of the grub inside it. 

“ 3. The atmosphere should preferably be close and confined, 
not so much because this condition is favourable in itself, but 
because a close atmosphere favours a rise in the temperature 
and the accumulation of water vapour. Therefore ventilation 
is injurious to the weevil, because the temperature is thereby 
lowered and water vapour carried away. Weevils can live with 
exceedingly little oxygen, and hence a confined atmosphere is 
not prejudicial to them. 

*‘4. Weevils will sometimes breed in ‘dry 'grain (so-called), 
stored in sacks or in bulk (but not to any dangerous extent), 
because grain so stored may not be thoroughly dry and free 
from water vapour. But the small quantity of the water 
vapour present is insufficient for any extensive breeding. In grain 
taken in small quantities and kept at a temperature of 80° F. — 
ie., in grain that is kept leally well dried and even at the most 
favourable temperature — the weevil finds it impossible to live. 

‘^5. Caibonic acid gas in the quantities in which it can 
possibly collect in ships' cargoes and stored grain has no effect 
on the weevil. 

“ 6. If a cargo arrives in a bad condition of weevil, and if it 
can be established beyond all question that that cargo has been 
kept ordinarily and uniformly dry, only one conclusion is pos- 
sible, and that is that the grain must have been badly infected 
by weevil eggs or by the weevils themselves before it was 
shipped. The adult weevil requires much more moisture than 
the grub, and hence it comes about that a slight condition of 
weevil in a dry cargo would be produced by the hatching out 
of eggs already there; but the dryness being sustained, the 
weevils so produced could not and would not breed quickly 
enough to produce any ajipreciable damage. And similarly, 
serious weevil damage in a uniformly dry cargo can only be 
produced by serious weevil infection before shipping. Assum- 
ing that the grain would not be seriously infected with the 
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adult weevils, such infection would be in the form of the 
weevils* eggs cunningly concealed in the grain, and could not 
be detected except by a scientific examination of the' whole 
cargo — commercially and practically out of the question.** 

I consider these conclusions of Mr Cole a valuable contribu- 
tion to the literature of the subject. Some of them are opposed 
to opinions that deserve respect ; but I hope in another year to 
deal with various opinions, and to adduce experimental evidence. 

Grub on Oats. 

During the past year complaints were frequent as to the 
destructive work of the Leather-jacket or Daddy-longlegs grub, 
the complaints reaching me being chiefly from Forfarshire and 
Aberdeenshire, where much harm was done to lea corn. The 
leather-jacket grubs are of various species of Tipulidae or Crane- 
flies, the well-known awkward-looking flies receiving this name 
from the snout that projects somewhat from their head and 
from the long, sprawling, easily broken legs. 

The general life-history is that the females lay numerous eggs 
on the ground, pasture being a favourite place. From the eggs 
hatch grubs, which live in the soil, gnawing the roots of plants ; 
they come to the surface at night, and destroy leaves — e.g., the 
young leaves of corn. Many different plants may be attacked — 
flower-plants and vegetables in gardens, and crop-plants in the 
fields. The grubs are earth-coloured or rust-coloured, and have 
small hard heads with short antenna). The head bears a strong 
pair of mandibles which bite against the teeth of another pair 
of jaws ; this head can be restricted within the segments that 
follow it. Bound the margin of the hind end of the grub there 
are little projections, and on the hind surface of the last segment 
are the two openings which lead into the breathing tubes. The 
larva known as leather-jacket, because of its tough strong skin, 
is very resistant to such external influences as frost or water ; 
and I have known them to survive when placed on the suiface 
of not too hard soil and the roller put over them. 

When the leather-jacket is full fed, it moults its last skin 
and becomes a pupa. After a short stage of rest — it may in 
the summer-time be only a fortnight — the pupa, by the aid of a 
series of little hooks on the abdominal segments, wriggles to the 
surface, where it may be seen standing erect with quite half of 
the body projecting above the surface. The head end carries 
two little tracheal horns or processes by which respiration is 
accomplished. At length the skin cracks on the upper surface 
at the front end, and the daddy-longlegs or mature fly issues. 

There are several species of Tipula, the best-known three 
being Tipula oleracea, Tipula paludom^ and Tipula rmculosa. 
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All three may be present, or two of them, at the same time, or 
infestation in a district may be due to only one of them. There 
is room for accurate observations on the length of the life-cycle 
and the number of generations in a year — one or two — of the 
various species. I have some evidence that, in the case of one 
of them at least, the grubs are full fed rather earlier in the year 
than is generally thought: the significance of this as regards 
late sowing will be referred to presently. 

Generally it may be said that the measures of prevention 
and remedy adopted against the crane-flies in relation to corn 
are: the early ploughing of grass and clover leys, care being 
taken to have the grass well covered. The intention underlying 
this practice is to have the land ploughed before the crane-flies 
in large numbers have proceeded to their egg-laying in August 
and September. Grub is worst on corn after grass, and the 
intention is to deprive the females of the chance of laying on 
the pasture. Failing the possibility of a July ploughing, it is 
recommended to dress grass and clover leys with gas-lime, three 
to four tons to the acre. Gas-lime is fatal to eggs and grubs. 

In the north of Scotland during the past three years there 
has been great loss of crop on account of these grubs. I have 
received a communication as to the grub infestation from Mr 
William Forbes, Newark, Ellon, Aberdeenshire; and as Mr 
Forbes writes with a fifty-five years’ experience as a farmer, his 
opinion and advice as to the advantage of late sowing in dodg- 
ing the leather-jacket grub deserve attention. 

Mr Forbes finds that the grub, small and not easy to dis- 
tinguish in December, is not diflBcult to find in January when 
it has grown somewhat ; growth continues during February and 
March, the leather-jackets feeding on the roots and leaves, &c., 
of the plouglied-up pasture. Then ‘‘ when oats are sown, say in 
the second week of March, the grubs do not seem to pay any at- 
tention to the sprouting corn until some days after the braird 
appears above ground, about the end of the month. The grubs 
at this time show a power of locomotion one would scarcely 
expect from their appearance. They now at night come to the 
surface, where, meeting with and tasting the succulent leaves of 
the young corn-plants, they afterwards feed greedily ori these 
(as well as the roots), so that the young plants are quite de- 
stroyed, the fields sometimes becoming bare in great patches.” 

Mr Forbes believes that if the sowing of the oats can be 
postponed till April — he is, of course^ referring to the northern 
counties — much of the crop will escape, as the grubs, before 
the young plants are ready for them, will have to a great extent 
done the most of their feeding, and be approaching their full- 
fed condition. “ While when the grubs are Very numerous 
extermination of the early sown crop may take place, there can 
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be no utter extermination if the oats be sown during the first 
week of April, because oats sown at this time will only braird 
during the last week of April, when, although the grubs will 
attack it, a great deal of their growth has taken place. Oats 
sown in the second week of April will not be hurt by grub in 
average years, aud will not be seriously hurt in the worst of 
years, while oats sown in the third week of April, and therefore 
not showing itself above ground till the middle of May, cannot 
be hurt at all.*' 

Mr Forbes admits, of course, that late sowing has its dis- 
advantages as far as the practice of the farm is concerned, but 
believes that these are counterbalanced by advantages. He 
practises this late sowing himself, and writes that last year 
(a very bad year for grub) he advised some of his neighbours to 
sow in April, and those who followed the advice escaped the 
serious loss suffered by early sowers on adjoining fields. Still, 
there is always the risk of the crop failing to come, if sown too 
late, should the weather be too dr/, and some will consider this 
a greater risk than the grub. 

As a remedial measure where the grub has got to work on 
the young oats, the crop should receive a dressing with nitrate 
of soda, 1 to 2 cwt. to the acre. Where the crop is evidently 
beyond saving, then it should be ploughed up, and some other 
crop — accoiding to the locality and conditions — planted. 
White turnip, rape, and mustard have been recommended in tliis 
connection by the Board of Agriculture. Mr Forbes tells me 
of two fields in Kincardine, where the oats were eaten bare by 
grub, being ploughed up again. One of the fields was then 
sown with barley and the other with swedes, and at the time 
of writing both fields promised large crops. 


SOME FEATURES OF DAIBY FAEMIKG 
IN DENMARK. 

By Wm. Bruce, B.Sc., F.H.A.S., Edinburgh and East of Scotland College 

of Agriculture. 

DAiUYiN(i in Denmark, as practised at the present time, was 
initiated some thirty or forty years ago, when the Danish people, 
crushed and almost ruined by the disastrous war which ter- 
minated in 1864, were compelled to look around for means of 
retrieving their position. The difficulties at this crisis in their 
history, there is good reason to believe, were greatly aggravated 
by the impoverished condition of their land. Denmark had 
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formerly been known as one of the chief grain-growing countries 
in Europe, and the practice of growing autumn-sown cereals, 
usually prepared for by bare-fallowing, had brought their land, 
which is mostly light and porous and little suited to bear the 
strain of this system of cultivation, into an exhausted condition. 
It is not necessary to enumerate here the patriotic and able 
men, like Professor Segelcke, who laboured till they almost lost 
heart, in guiding their countrymen through this trying time 
which marks the transition of Danish agriculture from corn- 
growing to dairying, and at the same time the turning-point in 
the fortunes of the agricultural community and the foundation 
of the general prosperity of the country. They ultimately suc- 
ceeded, and dairying has not only been adopted, but organised 
and conducted with such systematic precision and success as to 
make it the admiration of all who have seen it. 

Breeds of Caftle, 

One of the great difficulties that beset the Danish farmers in 
adopting dairying was the want of suitable cattle. While corn- 
growing was pursued, cattle were neglected. The native cattle 
comprised two distinct breeds. One, a breed of sciubby red 
cattle possessing no special characteristics of value, and com- 
parable to light Ayrshires in size, which was common to Norway, 
Sweden, and Germany, and which was known in Denmark as 
the -red Danish or Zealand cattle, because they were, as they 
are now in their improved form, the common cattle of that 
island, and also of the southern part of the country. The other 
breed is known as the black-and-white or Jysk cattle of Jut- 
land, or the northern part of Denmark. They are larger and of 
heavier build than the red cattle, and were formerly kept for 
beef production. With these two breeds as their raw material, 
the Danes commenced systematically to build up herds of reli- 
able dairy cattle. 

The red Danish breed was considered to be so inferior as to 
make it a waste of time to attempt to improve it without the 
introduction of fresh blood. At this stage experiments that 
had been conducted by private individuals were valuable, as 
they indicated that this breed crossed well with the allied races 
of cattle found in Schleswig, and that the animals produced 
were hardy enough to stand the climate of Denmark, which 
was not the case with some other crosses that had been tried. 
By careful selection and breeding, aided at the outset by 
the introduction of fresh blood from Schleswig bulls, the 
small, scrubby, red cattle have been changed into a breed 
of fixed type, and taking size into consideration, of almost 
unequalled capacity for milk production. A fine specimen of 
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this breed is represented in fig. 42, whose milk record is as 
follows : — 


Cow No. 32 at Kolle Kolle, calved 15th March 1898. 


Milk record since bearing her first calf. 


SeaHou. 

Milk 

lb 

Batter-fat 

Per cent 

Butter yield 
lb 

1900-1901 . 

8,397 

366 

343 

1901-1902 . 

8,449 

3 70 

348 

1902-1903 . 

. 12,134 

3 71 

601 

1903-1904 . 

. 12,258 

3 88 

630 


630 lb. butter at Is. 

= £26, lOs 



Similarly, the large-framed, black-and-white, beef-producing 
cattle of Northern Denmark have been selected, and bred. 



probably with the assistance of some Dutch blood, into a 
dairy breed ; and it is interesting to note that this has been 
accomplished without loss of substance (6g. 43). 

Both breeds have their good points, and being about equally 
good milkers, there is naturally a good deal of rivalry between 
them. At the present time their excellence is being main- 
tained, and further improvement in their qualities looked for by 
a constant continuation of careful selection and weeding out in 
breeding ; and as some of the methods adopted by the Danes in 
pursuing this policy are almost novel to us, an account of them 
cannot fail to be of interest. 
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Breeding. 

Milk records are carefully kept, and only the bull-calves 
whose ancestors have given a heavy yield of milk with a high 
percentage of butter-fat are retained for stock purposes. If a 
Danish farmer is asked if his bull is well-bred, the prompt 
leply will be that his dam had a milk record of something like 
9000 or 10,000 lb., containing 4 per cent of butter-fat, and much 
more to the same effect. Thus only a few very well-bred bull- 
calves are kept, and only those come of a very good milking 
strain ; the remainder are fattened when young and sent to the 
butcher for veal. Most of the heifer-calves, however, are reared 
and served, and the less profitable ones are afterwards weeded 
out in the process of selecting the l)est. 

The young bulls from well-known stock in good herds are 



Fig. 43 . — Jysk cow. 


keenly sought after and command good prices, as much as £60 
being frequently paid. Moreover, bulls that prove getters of 
profitable progeny are not disposed of after two or three years' 
service as they usually are in this country. They are not only 
retained till they see the good old age of twelve or fifteen years, 
but a bull who has proved his excellence is carefully reserved 
for mating with the best cows. 

In Denmark, breeding of profitable cattle, like many other 
branches of agriculture, is fostered by well-administered State 
assistance. By a thorough organisation of the ofiBcials belong- 
ing to the State, the agricultural schools, the experimental 
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stations, the National Agricultural Society, and the farmers' 
own co-operative concerns, the Government keeps in close touch 
with the interests of the farming community. 

A visit paid on the 24th June to an agricultural show held 
at Skanderborg, near Aarhus, provided a good example of the 
application of State assistance to cattle-breeding. At this show 
240 head of stock were seen on exhibition, and among these 
84 bulls. In the showyard it was very evident that the methods 
adopted in judging cattle in Denmark are very different from 
those in use in this country. About one-third of the bulls at 
the show received premiums ranging from £4 to £5. These 
premiums are given to all bulls of a certain standard, and carry 
no restrictions as to fees or service. In the younger classes, 
bulls are judged by their individual appearance only. But in 
the older classes above three years, while judged first, second, 
third, &c., for individual appearance, the premiums are granted 
to bulls according to their progeny. Those of five years and 
over must have three years’ stock, i;s*n from the first season, 
twelve from the second, and fourteen from the third. These 
are judged before the show, and the premiums awarded to 
the bulls accordingly. In this class some very old bulls were 
shown, and received premiums on account of the quality of 
their stock. 

These old bulls are shown in what is known as the State 
class. The premiums are given by the Government, and the 
bulls come from all over the province. In the younger classes 
local exhibitors only compete, and half the prize-money is given 
by Government, the other half is raised locally. 

Another interesting feature of the Danish showyard is the 
method of judging cows. They are all shown in groups of from 
two to five (fij[. 44), and in awarding the prizes the milk-yield 
is the chief f^tor. But the quantity given on the show day 
is not accepted as the criterion ; it is the carefully-kept records 
which give both the quantity and the quality over a year, or 
such period as may be decided upon. Premiums for the en- 
couragement of breeding are given by Government for the best 
lots. The cows shown at Skanderborg were practically all of 
the black-and-white breed, and they were quite true to type, 
although none of those exhibited on this particular occasion 
were recorded in the herd-book.^ 

The cattle were all shown in their natural condition. 

Another factor which has had a very great influence on the 
breeding and improvement of cattle, and indeed all classes of 

^ A herd-book has been established at Aarhus for the Jysk cattle, and another 
at Copenhagen for the red Danish breed. But so far, entries are mostly confined 
to bulls. These must have produced stock before they can be entered, and milk- 
yields must idbo be recorded when entering an animal in the herd book 
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farm stock in Denmark, is worthy of more than passing interest. 
Every one is aware that Denmark is essentially a country of 
small holdings. The great majority of the farms do not exceed 
a few acres. In our own country expeiience indicates that 
small farmers, even when sufiSciently advanced in their ideas 
to appreciate the importance of securing bulls and the like to 
improve their stock, are usually debarred from their use for 
want of means to pay the price. Tliere is no reason for assum- 
ing that the Danish small holders are any better off in this 
respect, but they have oveicome this obstacle by co-operation. 
They have been educated into a thorough appreciation of the 



Fig 44 . — Group of Jynl covh. 


importance of mating their carefully-selected cows with a first- 
class bull, and when a number of these small holders desire the 
services of a good one, they unite and approach the Government 
stock-expert in their district, and on his advice a bull is selected. 
The price is provided by the members eacVi paying so much per 
cow. The bull is reserved for the members of the union, and 
is placed at a centre and the farmer paid for his keep; but 
outsiders may sometimes be permitted service for a fee. The 
effect of this system has been to greatly improve cattle on small 
holdings, where an average of 700 gallons of milk per cow per 
annum is no uncommon thing. Statistics show that the average 
of 74,600 cows in Funen, two years ago, was 5500 Danish pounds 
of milk, or 592 imperial gallons. 
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Dairy Managemmi. 

Let us uow turn to the dairy-farm management of the Danes. 
We have seen how they breed their cattle. From the butcher’s 
point of view their cows are not much to look at, but they do 
look like the purpose they are there for, which cannot be said 
of many that are kept nearer home. The Danish farmer be- 
lieves in the gospel that " cows are for giving milk,” and his 
success in realising this forms an object-lesson worthy of careful 
consideration from all breeders and feeders of dairy stock. In 
the byre at the head of each cow attention is attracted by a 
small black-board with a few figures in chalk. It is here that 
the farmer from this country begins to realise how careful and 
painstaking the Danes are, and how far ahead of us they are in 
the selection and management of their cows. We here repro- 
duce one of those black-boards: — 


(1) Nyborg 


2 

(a) 

21A 


(3) 

riAAU 


(4) 7420 

402 

334 

(5) 9450 

3 63 

383 

(«) Kas/ii 


L4/3D 

(7) 49 . 

27/4 . 

36 

(8) . . 

Klass 11. 



The writings on this board, to those who understand them, 
give information at a glance on the following points : — 

(1) The sire of the cow, and her number in the byre. 

(2) The cow’s number in the Kontrol Society’s books (see 

p. 237). 

(3) The cow’s age. 

(4) The quantity and quality of milk given by the sire’s dam, 

the percentage of butter-fat which it contained, and 
the quantity of butter, — all in Danish pounds.^ 

(5) The cow’s yield of milk for the last season, the percentage 

of butter-fat which it contained, and the quantity of 
butter. 

(6) When the cow calved, and when she is expected to calve 

again. 


^ A Danish pound =:1^ lb. imperial. 
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(7) The highest yield of milk the cow has given since she 

calved last — 49 lb. (Danish) in this case; and the 
date when this maximum yield was obtained, and 
also the present yield (86 lb.) The latter on some 
farms is ascertained and recorded daily, on others 
periodically. 

(8) The class into which the the cow’s yield of milk entitles 

her to be placed. (The cows are fed according to the 
class in which they are placed in, or, in other words, 
according to their yield of milk.) 

Thus the Danish farmer has continually in sight, for the 
guidance of himself and his servants, information of great value 
in the economic management of his stock. He always keeps his 
object well in view. The Danish farmer breeds for milk; his 
idea of pedigree is utility and profit. This he measures daily, 
and any animal found wanting is speedily discarded. His efforts 
to secure his ideal, pursued with remarkable perseverance, have 
been crowned with great success. On the best-managed farms 
an average yield of 800 gallons of milk is quite common, while 
a scrutiny of the carefully-kept records seldom discloses a cow 
whose milk falls below our 3 per cent standard of butter-fat. 
Indeed, many have a record of over 4 per cent, and the Danish 
farmer counts on getting a pound of butter from 2| gallons of 
milk. 

That the milk-producing capacity of the Danish cattle has 
been enormously increased during recent y ars, is a matter 
beyond doubt. Of this there was abundance of reliable evidence 
at many of the places visited. The carefully-kept records over 
a number of years show how the average milk-yield has in- 
creased at some of the best-managed farms a hundred or more 
gallons in a few years. Kolle Kolle, one of the farms visited, 
may be cited as an illustration. Here the stock is under skilful 
management. Every care is exercised to select and breed profit- 
able dairy cattle. The cows are carefully mated with bulls of 
good reputation. At the time of our visit one of the bulls was 
thirteen years of age, and a choice young bull four years of age, 
out of a cow with a record of 9134 lb., or nearly 900 gallons of 
milk containing 4’29 per cent of butter-fat, was ready to take 
his place at the head of the herd. The Essex farmers’ party 
visited this farm in 1900, and recorded the average milk-yield 
as 7150 lb. (about 700 gallons) ; last year it reached 8847 lb., or 
about 824 gallons. 

Feeding, 

Although the main factor in establishing these wonderful 
milk records has been selection and breeding, with this has been 
coupled judicious and skilful feeding. The Danish farmers send 
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their milk to their own co-operative creameries, and as the milk 
has to be fit for the manufacture of superior butter it is all care- 
fully examined on arrival, and if found contaminated in any 
way by bad handling, or tainted by the use of any particular 
kind of food, the farmer is warned at once, and if to this 
warning immediate attention is not given, he is liable to have 
his milk rejected and to be expelled from tlie combination. 

Thus the farmers, as directors of their own creameries, have 
had to impose upon themselves somewhat stringent regulations 
for controlling the production of milk. Turnips and other foods 
that taint milk are either forbidden or used sparingly. Com- 
plex rations are recommended, so that there may be no undue 
proj)ortion of any one food in the diet ; while certain feeding- 
stuffs can only be used along with an allowance of rape-cake, 
which is consideied an excellent food for the production of high- 
class butter. The careful attention givtni to these legulations 
has no doubt been a potent factor in making the Danish farmers 
eminently skilful feeders of cows. 

The system of feeding adopted is to regulate the food accord- 
ing to the cow’s capacity to ])roduce milk; and in order to 
simplify this the Danes have adopted a method of reckoning the 
food by standards. 

One standard of food is : — 

1 Uanish i>ound (f 1* lb imperial. 

Oi 

2^, DaiUbli pounds hay . . . ~ tr 

Or 

10 (t beetroot 2 . =11 rr 

Four standards of food with a foddering of straw is considered 
sufficient for the maintenance of a cow’s body in good condition, 
and one standard for each 3 Danish pounds (3*3 lb. imperial) of 
milk produced. Thus a cow that gives 30 Danish pounds 
(33 lb. or nearly 3^ gallons) of milk would be fed on fourteen 
standards of fodder, which might consist of — 

40 Danish pounds (44 lb.) beetroot . . =4 standard «. 

74 f, ( 8i lb.) hay ... =3 .1 

»7 / ^3 IK \ r oilcakes, bran, \ ^ 

’ " (^ilb)| ,„doal8 ■' 

14 staudaids. 

This system of feeding according to milk production is highly 
commendable, being eminently scientific, economical, and profit- 

^ Oilcakes here means a mixture of cakes ; as a rule the cheaper cakes aie 
used, such as rape, sunflowor, cottou, earth-nut, Ac. 

^ Or an etjuivalent quantity, according to composition, of other roots, such as 
mangels, kohl-rabi, carrots, Ac. 
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able. Indeed, the bran mash, the mealy drink, and the little 
extras that many of us have seen the newly-calved cow, or the 
cow in full milk, favoured with by our mothers and grand- 
mothers, endorse it. But it cannot be said that it is practised 
in this country with the care it deserves, if, indeed, it receives 
much attention at all. 

The advisability of regulating the food according to the milk 
production seems so obvious that it should require no advocacy. 
The only objection with any show of feasibility that might be 
raised against doing so is the extra bother in carrying it out. 
But this is often very much exaggerated. It must not be 
supposed that the Danish farmer laboriously weighs out all 
the food or each animaVs portion. All that is done, oi indeed 
it is necessary to do, is to acquire "an intelligent idea of the 
quantity of food that is being handled. A sine qua non, how- 
ever, is an interest in the work ; and this, with a knowledge 
of the capacity of the ordinary utensils used, a little care 
in dealing out the food, and the controlling influence of an 
occasional weighing, makes it easy to measure out with a 
wonderful degree of accuracy the rations of farm stock. But 
unless the head of the establishment displays some interest 
in the matter, and spends time and thought m systematising 
and initiating the work, the attendant can hardly be expected 
to undertake it with good giace; nor can he be accused of 
being too apathetic to execute it skilfully. In Scotland the 
man who feeds the cows often knows litth' or nothing about 
the quantity or quality of milk each cow is yielding. In 
Denmark the black-board at the cow's head tells at once not 
only the quantity and the quality of the milk, but also the 
class the cow occupies, and consequently the quantity of food 
she is entitled to receive. Hence feeding according to milk 
production becomes a simple matter. 


Control, 

In order to undei stand the origin of the successful dairy-farm 
practice in Denmark it is necessary to know something of the 
system of “ Koiitrol," which has been universally kdopted. 
Although Denmaik has probably the best educated rural 
population in the woild, it must not be supposed that every 
small farmer possesses the knowledge of an expert. They have 
in every district agricultural schoote to which young men and 
maidens resort for instruction; they also have lectures and 
meetings for instruction and discussion in country districts. 
But the main feature of their education is not technical at all : 
it is the attention given to the formation of character, with 
the view of stimulating national life and patriotism. On this 
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foundation flourishes the principle of working hand to hand for 
mutual benefit. 

Their agricultural instruction, although excellent as far as it 
goes, is not sufficient in itself to make the Danish small holder 
the successful farmer he is, but it quickens his intelligence as a 
follower. His success is due to co-operation and expert guid- 
ance. The Societies of Kontrol established all over the country 
on the initiative of the Eoyal Danish Agricultural Society may 
be cited as an illustration of this, and also of enlightened com- 
bination being pushed in a direction hardly thought of in this 
country. They are essentially combinations for controlling the 
breeding and management of cows, but at the same time they 
bring equally to every farmer the opportunity of adopting with 
advantage expert advice on scientific and systematic methods of 
conducting farm practice. 

The farmers of a district form a society on co-operative lines. 
A combination of holders, possessing 700 to 1000 cows, is 
sufficient to form a local society, and for the appointment of 
an inspector by the Eoyal Danish Agricultural Society to take 
charge of it. The ideal inspector is a man who has been 
brought up to farming and who has undergone a course of 
training in the Agricultural College at Copenhagen, and when 
properly qualified he is a valuable agent in stimulating im- 
provement in farm practice. His duties may be summarised as 
follows : — 

He keeps a set of books of each farm in duplicate, one being 
retained by the farmer. He goes to each farm in the society 
regularly about once in two or three weeks, and there records 
fully in his books all particulars relating to the farm since his 
last visit. 

The matters that naturally occupy his special attention on 
an ordinary Danish farm are the total amount of milk given 
by each cow, and the percentage of fat contained in the milk. 
From these he is able quickly to ascertain the percentage of 
butter-fat and to calculate the amount of butter produced by 
each cow. He also records the amount of food which has been 
consumed, and from these data he is able to advise as to the 
food required by the cows in order to yield the best results, 
each cow being classed and fed according to her capacity to 
give milk. The inspector and the farmer have thus in their 
books reliable information about the breeding of the cows, their 
past record, the date of calving, the total amount of milk given 
per annum by each cow, its yield of butter, and the relation 
between this and the food consumed, and, consequently, data is 
accumulated of great value in the skilful and economical man- 
agement of cows. The inspector also advises, when required, as 
to manures, selection of seed, and change of crops. He knows 
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about the bulls and boars kept by the live stock societies, for 
this is also done by co-operation ; he keeps in touch with those 
in charge of them, and is able to advise as to which bull the 
cows should be taken, and to which boar the sows should go. 
If a farmer has a cow which does not produce good milk, the 
inspector advises that she should be sold, and that she should 
not be used for breeding purposes. 

Inquiry among the farmers made it quite clear that they 
appreciate the advice given by the inspector, and have no 
hesitation about following it, and that they are quite ready, even 
at a loss, to dispose of the cows that do not come up to their 
standard. 

The books made up by the Kontrol Society for the farmer 
give him exact knowledge of his business. All this is obtained 
for a charge which varies according to each society, from a 
minimum of one kroner (Is. 1 Jd.) to a maximum of two kroners 
per cow per annum. This monej^ supplemented by State aid, 
goes to pay the salary of the inspector or “ kontroller.” 

The value to the farmers of this form of Kontrol is very great 
The exact information about every branch of his business and 
the knowledge of how he stands in each case, makes him a more 
intelligent and keener farmer ; and the visits of the expert, in 
addition to providing helpful advice on the spot, give him at 
small cost the benefit of an expert audit of the business of his 
own farm. 

It is beyond the scope of this article to deal with the splendid 
organisation of the Danish farmers for the manufacture and 
disposal of their dairy produce They co-operate for the col- 
lection of their milk, which is removed from each farm or 
from the end of the service road leading to it, and pasteurised 
separated milk, sufficient to meet the requirements of each 
farm, is brought back. Thus no time is wasted by each holder 
delivering his own, and the unsettling influence too often as- 
sociated with milk delivery is avoided. In order to have 
their milk economically and skilfully converted into butter 
and other products of uniformly superior quality, they loyally 
support co-operative creameries. The creameries are organ- 
ised and work in unison, so that the farmers’ produce is con- 
trolled, graded, and, by extensive business ramifications at 
home and abroad, it is placed on the best market with the 
least expense in the shortest possible time. Moreover, the 
man with a few cows can practically dispose of his produce 
with the same advantage as the man with many. 
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THE PllOTOZOA AND TIIEIK KELATION 
TO DISEASE. 

By Dr 11. Stewart MacDougall, M A., (\)ti suiting Entomologist 
tu the Socu*ty. 

The Protozoa are the simplest of animals, for the most part 
microscopic in size, and consisting of a droplet of protoplasm 
— sometimes naked, but generally surrounded by a limiting 
membrane — termed a cell. These single-celled animals are 
found in very varied situations — on land, in the sea, in rivers, 
in stagnant pools, as parasites in living animals. Consisting 
of a single cell, there is nothing of the division of labour 
characteristic of the higher animals, the single cell being an 
individual capable of performing aP. the necessary functions — 
feeding, breathing, excreting, moving, &c. ; and this statement 
practically holds true even where numbers of these tiny forms 
live together in colonies, the cells of the colony retaining their 
individual entities. 

One of the simplest of them is Araceba, a naked droplet of 
living matter of irregular outline, living in mud at the bottom 
of ditches and stagnant pools, and moving by sending out blunt 
processes of protoplasm, into which the lest of the living matter 
flows, and the animal thus changes its position. By similar 
processes Amaiba envelops its food, the food particles — minute 
pieces of organic matter — sinking into the protoplasm. There 
is complete absence of mouth or of any organs characteristic of 
the vital processes of higher animals. In favourable conditions 
Amoeba grows, and multiplies by its protoplasm dividing into 
two parts, this division having been preceded by a division of 
the nucleus — a specialised piece of protoplasm characteristic of 
living cells. 

The well-known pest in turnips, Plasmodiophora hrassicce, the 
cause of finger-and-toe, is regarded by many not as a plant, but 
as a Protozooii not far removed in relationship from Amoeba. 
Ill its vegetative form P, hrassicm resembles Amoeba in having 
its protoplasm naked, as also in its movement by sending out 
processes of protoplasm. These naked pieces of protoplasm 
invade the roots of the turnip, live off the cell-contents, and 
ultimately destroy the root-tuber. The little pieces of proto- 
plasm may run together to form larger pieces. At a later stage 
in the life-history, the protoplasm breaks up into a number of 
parts called spores, and in this way the linger-and-toe pest 
differs from Amoeba. Each spore gets surrounded by a wall 
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of cellulose, and in this condition is enabled to withstand con- 
ditions that would prove fatal to the ordinary naked proto- 
plasm. On the return of favourable conditions the wall of 
each spore ruptures, and gives exit to a naked motile droplet 
of protoplasm, which may fuse with other* pieces to give the 
ordinary vegetative condition. Of the same nature, but living 
on decaying organic matter instead of preying on a live host, 
are the often brightly-coloured slimy patches to be seen on 
oak-bark in tan-yards, or those to be found on wet palings. 

Other related Protozoa have their living matter surrounded by 
shells of carbonate of lime (Foraininifera) or of flint (Eadiolaria). 
These live in the sea, and the shells, on the death of the proto- 
plasm, gradually sink to the sea-bottom. The chalk cliffs of 
the South of England consist largely of the shells of Foramin- 
ifera ; the ooze at the bottom of the Atlantic consists to a great 
extent of the shells of one called Globigenna ; and the Pyramids 
of Egypt are built of a limestone composed of the shells of 
another large species. 

All the forms mentioned so far have been comparatively 
sluggish in their movements, but there are others with a body 
of well-defined shape which are able to move rapidly by means 
of cilia, or by a lashing flagellum or whip, and these may have 
a groove or mouth for taking in food matenal. An interesting 
flagellate form is Exiglcna viridis, found in fresh- water pools, 
which can nourish itself like an animal, but in virtue of its 
green colouring matter is able also to feed like a plant. To 
the flagellate section belong also the parasitic Trypanosomes, 
to be mentioned later for the part they play in Tsetse Fly 
disease and in Sleeping Sickness. 


T?ie Sporozoa. 

While the great majority of the Protozoa in the preceding 
sections are free-living, with only a few occasional parasitic 
members, the section Sporozoa has its members all parasites. 
Their protoplasm is surrounded by a limiting cuticle, so that 
the species have a more or less definite shape, and it is divided 
into a denser outer layer and a more fluid internal layer. 
There is no trace of a mouth, the food material obtained from 
their host simply sinking into them over the surface. ^ While 
some, at certain stages in their life-history, have a power of 
movement by processes of the protoplasm, typically the whole 
group is sluggish, with a complete absence of cilia or lashers. 
A great characteristic is their power of rapid multiplication by 
spores, which are pieces of protoplasm that rcsuit from the 
dividing up of the protoplasm of the adult. By means of these 
spores the species increases its numbers ; the spores also serve 
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for the conveyance and spread of the parasite to other hosts. 
As the spores, before reaching a suitable host, may have to 
resist untoward conditions, a protective resistant wall is char- 
acteristic. In some cases the parasitic Sporozoon is spread by 
the agency of an intermediate host — e.g., malaria in man is 
carried by a mosquito, and the parasite of Texas fever is carried 
by a tick ; but in most cases infection is accidental and with- 
out the intervention of any carrying animal. 

Some of these parasitic forms infest the actual cells of the 
host ; others live in cavities, like the intestine and body-cavity. 
Practically all classes of backboneless and backboned animals 
can harbour these parasites. Their influence in tlie life of the 
host varies very much with the species of parasite and with the 
host ; some seem to cause no inconvenience to the host, while 
others may accomplish the death of the host; between these 
two extremes there are all degrees of toleration and of interfer- 
ence with the health of the host. 

While it would be an exaggeration to say that each species of 
Sporozoon parasite has its one specific host, yet, generally, it may 
be said that the range of host open to a particular species of 
parasite is a limited one, each parasite conforming itself to hosts 
that have a certain degree of relationship, and limiting itself in 
its infestation to the same cavities or organs. This fact of the 
adaptation of a parasite to certain special conditions, and to 
certain special feeding-places, as it were, is a very interesting 
one biologically, and we have called attention to it before in our 
previous communication on the parasitic worms. 

Glassification of Sporozoa, 

Order Qregarinida , — The Gregarines have a somewhat elong- 
ated worm-like form, some of them leaving their body partly 
partitioned into two, an anterior portion small, and a larger 
posterior portion which contains the nucleus; others show no 
trace of partition. They are cell parasites in their youngest 
stage, but they live in body-cavity or alimentary canal when 
adult. The hosts they infest are invertebrate hosts — e.g,, insects 
and worms — and to these hosts they are almost harmless. We 
will take as a type Oregarina Uattamm^ the Gregarine found in 
the intestine ot the cockroach. This worm-like Gregarine has 
its protoplasm surrounded by a protective limiting cuticle, and 
showing an external denser portion and an internal more fluid 
portion. Its body shows a partial partitioning into an anterior 
and a posterior part. At the fixed end are some processes by 
which, when young, the animal can cling to the intestinal wall 
of the cockroach. Here it lies bathed in food material which 
diffuses through the cuticle. 
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Gregarina Uattarum multiplies by coujugation, followed by 
spore production. 

The various stages in the process may be tabulated thus : — 

(1) Two Gregarines come together without fusing, and a cyst 

is formed round them. 

(2) Their living matter breaks up into many tiny pieces 

called spores, each surrounded by a protective coat. 

(3) The spores set free by the rupture of the cyst reach the 

outside in the excrement of the cockroach, and they 
lie protected by their resistant coat until swallowed 
by a feeding cockroach. In the alimentary canal of 
the cockroach the coat of the spore ruptures, and ,the 
droplet of living matter works its way into the cells 
lining the cockroach’s intestine. Here, after some 
development, the worm-like shape is attained, and the 
parasite makes its way out into the intestine, to remain 
fixed for a time by one end, but later to cease its 
attachment and live freely in the cavity. 

In an allied form that is found in the seminal vesicles of the 
earthworm, there is a slight difference in development, as each 
spore gives rise inside its wall to several sickle -shaped bodies, 
each of wliich is a young form capable of development into an 
adult on reaching the proper position in another earthworm. 

In both of these cases a very large number of spores may be 
produced in accordance with the risks of the life-history : the 
spores have to leave the first host to prevent the number of 
parasites in it from being excessive. 

Order Coccidiidea . — The species here, rounded or oval in form, 
are parasitic within cells, chiefly within epithelial cells.' The 
infection of the host is generally by way of the mouth, to the 
alimentary canal, hence the parasites are commonest in the cells 
lining the intestine, and in the lining epithelium of neighbour- 
ing glands like the liver. The parasites, however, may pass 
through the wall of the intestine, and, reaching the blood, may 
be carried to some more distant organ. 

The Goccidia are parasitic upon Molluscs, Insects, and Centi- 
pedes among Invertebrates, and upon all of the Vertebrate groups 
— e,g,, on the domestic fowl, the pigeon, the dog, the ox, and also 
on man. 

In the case of the life-history of the Gregarine, we found that 
on becoming full-grown the parasite, after conjugation, gave 
rise to a number of spores which iSft the host. In the case of 
typical Coccidia, however, it is to be noted that their mode of 
multiplication is not limited to spore production. The parasite 
having developed at the expense of the cell in which it has beto 
living, and having killed the cell, proceeds to multiply by fission. 
Its protoplasm directly splits into numerous pieces called mero- 
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zoites, which, getting free, attack each a hitherto healthy cell, 
accomplishing its death and its own growth to a mature Coc- 
cidium at the same time. By this mode of multiplication, the 
spread of the disease, in the same host, may be very great, and 
great harm results to the host. 

After a certain number of cycles of multiplication by fission, 
the Coccidium, unable longer to multiply vegetatively, proceeds 
to a sexual multiplication, followed by the formation of spores : 
by means of these spores the parasite not only reinvigorates 
its own life, but is enabled to reach* and infect new hosts. 
This mode of sexual multiplication is well illustrated in the 
life-history of Coccidmm schulergi, parasitic in the intestine 
of the centipede, Lifhohius forficatas. 

The life -history of this Coccidium has been fully worked 
out by Schaudinn, to whose researches on •Coccidia much 
of our knowledge is due. Schaudinn is quoted by Professor 
Minchin in his excellent review of the Sporozoa in Part I. of 
the ‘Treatise on Zoology' edited by Bay Lankester. When 
reproduction takes place sexually, the tiny pieces of proto- 
plasm, — named above the merozoites, — after having invaded 
a cell, do not grow so rapidly as is the case where multi- 
plication by fission follows, but they increase in size slowly, 
ultimately becoming the mother-cells of structures that unite m 
an act of fertilisation. These mother-cells are known technically 
as gametocytes, and their products as gametes. There are two 
kinds of gametocytes ; one kind — with denser and finely granu- 
lated protoplasm, and poor in reserve matter — divides up to give 
rise tp a number of delicate microgametes, each of which is able 
to move about by means of two projecting flagella or whips. A 
second kind of mother-cell — bean -shaped when young, round 
when mature, and containing much reserve — gives rise to only 
one macrogamete. After the expulsion from the macrogamete 
of a specialised piece of protoplasm of its nucleus, known as the 
karyosome, the macrogamete is fertilised by one of the flagellate 
microgametes. A thick wall is formed round the macrogamete 
after the entry of the raicrogamete. The further development 
of this fertilised wall-protected body, now known as the zygote, 
may take place inside or outside the host. The different stages 
following fertilisation may be tabulated thus : — 

(1) The nucleus of the zygote divides, and the division is 

repeated, so that four nuclei appear. 

(2) Each gets surrounded with an aggregation of protoplasm 

and with two coats, resulting in a body termed a spore. 

^(3) Each of the four spores by another division forms two 
sporozoites, which are small sickle-shaped bodies, each 
one of which is capable, on gaining entry to an epithelial 
cell of a host, of developing into an adult Coccidium. 
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A healthy centipede is believed to become infected by swal- 
lowing one of the cysts that have formed after fertilisation ; the 
digestive juices dissolve the protecting wall, and the sporozoites 
set free invade the epithelial cells of the intestine of the 
centipede. 

A well-known Coccidium is C. oviformc of the rabbit’s liver, 
which causes a swelling of this organ and yellow-white patches. 
There are also others, infesting the alimentary canal of rabbit, 
poultry, dog, cat, cattle. There are records from Switzerland of 
dysentery in cattle caused by Ooccidia. Infestation is believed 
to take place in food or drinking-water, the disease spreading in 
a pasture from one animal to another. The parasite in this 
case lodges in the lining membrane of the intestine, and sets up 
inflammation. The disease has been produced experimentally. 
The symptoms are, rise of temperature, weakness — so that the 
animals persist in lying down — faeces mixed with blood coagula, 
loss of appetite, great thirst, frequent defecation. The Coccidia 
are found on examination of the fteces. 

Order Hcemosporidia . — The members of this Order are typi- 
cally parasitic in the red blood corpuscles of their host or in 
the cells of the spleen and bone marrow. They live within the 
corpuscle or cell attacked, completing their feeding and growth 
in it, as in the case of the malarial parasite ; or they may leave 
the attacked cell before being full grown and invade another to 
complete their growth in it, or they may invade even a third, as 
in the forms parasitic in the frog and fish. 

In the life-history there are two stages — the feeding and 
growing stage, and the stage of multiplication. The mode of 
multiplication is twofold — namely, a vegetative mode and a 
sexual mode. In the vegetative mode the grown parasite splits 
into pieces, any one of which invading another blood corpuscle 
can develop in it; this increases the infestation in the same 
host. The sexual stage of the life-cycle may, in cold-blooded 
hosts, take place in the same host, but in warm-blooded hosts 
the sexual stages are passed in an intermediate host, by whose 
agency the disease is communicated to the host whose blood 
corpuscles alfoid the feeding-ground for the parasite. For 
example, the parasite of malaria in man has its sexual stages 
in a mosquito — the mosquito being also parasitised — and after 
development in the mosquito the spoiozoites are introduced to 
man’s blood when this insect punctures him. In ihe case of 
birds the intermediate host is a^gnat (Culex), in which the 
sexual stages in the life-cycle of the parasite are passed, and 
the sporozoites, when ready, are introduced into the blood of the 
bird when the wound is made by the gnat’s piercing mouth 
parts. In Texas fever of cattle a tick acts the intermediate 
host. 
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The parasites of the Order Hsemosporidia are confined to 
Vertebrate hosts. A few are known in fishes, 6.^., the sole ; some 
in amphibia, e.g,, tbe frog ; a number in reptiles, e,g,, the tortoise, 
crocodile, python, lizard. In these cold-blooded hosts, as far as 
is known, no serious results follow their attack. Many are 
known in birds and mammals, and the hosts here may suffer 
much from the infestation, death often following the fever in- 
duced by the parasite. 


Malaria in Man, 

There are several kinds of malaria, which will be distinguished 
presently. Fig. 45, taken from Professor Minchin’s review of 
the Sporozoa in a 'Treatise of Zoology,* is a scheme in dia- 
grammatic form of the life-history of the parasite which causes 
pernicious or malignant malaria in man. The parasites of the 
other forms of malaria have a practically corresponding life- 
history. 

The parasite — known in its earliest stage as a sporozoite, a 
tiny thread-like piece of protoplasm with a specialised part 
termed its nucleus — having gained entry to a red blood corpuscle, 
becomes rounded, and is capable of movements due to the ex- 
tension or protrusion of processes of its protoplasm. Examined 
as the hours pass, it is found to grow at the expense of the 
corpuscle ; the haemoglobin or pigment of the corpuscle is con- 
verted into a black material known as melanin, and this collects 
in granules round the nucleus of the parasite. Having attained 
its full size, in a period varying from twenty-four to forty-eight 
hours, the parasite proceeds to multiply itself by fission or 
schizogony. Its nucleus divides into a number of pieces, and 
the protoplasm does the same. Each daughter nucleus becom- 
ing surrounded with protoplasm, we have now a number of 
small bodies, each known as a merozoite. These merozoites, by 
the breaking down of the destroyed blood corpuscle, are set free 
in the blood, and those that escape being devoured by the 
white blood corpuscles, invade each a hitherto unattacked red 
blood corpuscle, and in it proceed to complete their growth. 
The completion of growth is followed again by fission. As this 
whole cycle of the life-history can be completed in forty-eight 
hours, it is easy to understand the great destruction of blood 
corpuscles that can result, with all the detriment that this 
means to the health of the patient This part of the life*s- 
cycle is shown in the upper part of fig. 45. In this figure, 1 
represents a greatly magnified drawing of a red blood corpuscle 
with a parasite inside it Following the figures to 5, we notice 
the gradual growth of the parasite. No. 6 shows the mature 
parasite, which in 7 is beginning to divide up ; in 9 division 
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is complete, and the merozoites have escaped from the infested 
corpuscle: any one of these may invade a new corpuscle. The 
letter n represents the nucleus, and p the granules of melanin. 



Pig 46 —Life hiBtoiy of the parasite of pernitiouR malaria (From ‘ A Treatise on 
Zoology ’ Edited by E. Ray Laiikoster. Pm I ) 


So far all these changes have taken place in the same host, 
man, in whom the development has been entirely vegetative or 
non-sexual. But this is only one cycle in the' life-history of the 
parasite. A second cycle of change and development — the 


248 THE PROTOZOA AND THEIR RELATION TO DISEASE. 


sexual cycle — is passed external to man and in the body of a 
mosquito. This cycle now falls to be described. 

In other forms of malaria, the bodies that will, in the course 
of development, give rise to the male and female sexual elements, 
resemble in shape the parasite with its growth completed and 
about to divide by fission, as described above ; but, in the case 
of the parasite of pernicious malaria, the bodies which begin 
the sexual cycle are crescentic in shape, and are known as 
“crescents.” Swallowed by a mosquito which has taken up 
the blood of a malarial patient, these crescents behave in one 
of two ways : — 

1. Some of them — the male crescents — after becoming 
rounded, show, projecting from their surface, thread-like struc- 
tures capable of an active movement. These stiuctures — called 
microgametes — break aw’ay, leaving behind pigment particles 
with some remaining protoplasm. 

2. Others of the crescents change also to a rounded shape, 
but remain passive, each forming what is known as a macro- 
gamete. In the mosquito stomach the microgametes, breaking 
away, move towards a macrogamete; and one enters, and the 
nuclei of the two bodies fuse — that is, fertilisation is effected. 
After the entry of the microgamete, the other changes its shape, 
becoming elongated and worrn-like : it is also able to move. 
In its moverpents it penetrates the wall of the mosquito 
stomach, and takes up its lodgment between the inner and 
outer coats of the stomach, where, in some thirty-six hours 
after the mosquito has fed, it may be found. It continues to 
grow, until, in severe infestation, the mosquito’s stomach may 
be covered with little swellings. The nucleus of the fertilised 
macrogamete, now known as the zygote, divides repeatedly, and 
each daughter nucleus gets surrounded with protoplasm, until 
at last the cyst encloses a large number of sporozoites. When 
the cyst ruptures the sporozoites are discharged into the body- 
cavity of the mosquito, whence, by the blood-stream, they are 
carried to its salivary glands. These salivary glands are in con- 
nection, by a duct, with the mosquito’s proboscis ; and when the 
mosquito bites a man, the sporozoites are injected along with 
some saliva into the man’s blood. The sporozoites invade the 
blood corpuscles, and the life -history of the parasite begins 
anew. 

The second or sexual cycle in the life-history is illustrated in 
the lower part of fig. 45 ; fig. vi, shows the parasite at the begin- 
ning of the sexual changes ; vii. a is the male crescent, viL 6 
the female crescent ; viii. a and h and ix. a and 6 show the 
change to the oval shape and then to the round shape ; x. a the 
formation of the male gametes ; x. h the female gamete ; xi. the 
act of fertilisation ; xil the two nuclei near one another ; xiii. 
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the zygote — the result of fertilisation — become worm-shaped; 
XIV. the zygote encysted ; xv. the nucleus has started to divide ; 
XVI. division further advanced; xvn. the beginning of forma- 
tion of the sporozoites; xviii. the sporozoites ripe and escap- 
ing from the cyst, each on the way to infect a red blood 
corpuscle. 

An interesting and rather puzzling phase in malaria is the 
latent phase. The parasite may disappear from the general 
circulation, and the patient njay seem to have recovered ; but 
after a time the parasite reappears, with the renewal of the 
old symptoms. Where the latent stage is passed, or in what 
form, was unknown till recently. Schaudinn has suggested 
that in the case of this relapse without any further infection, 
the parasites causing the new attack have arisen from resistant 
forms that normally would have given rise to female gametes. 
These have persisted, and at last have parthenogenetically — 
that is, without fertilisation — given rise to merozoites, which 
begin the life-cycle anew in the patients. What actually calls 
these resistant forms into activity is not known ; probably a 
lowered vitality of the patient induces the conditions. 


Different kimU of Malaria, 

Several species of parasite are recognised as causing different 
types of malaria in man. Some would make more than three 
species, breaking our third species up into still further varieties ; 
but for our purpose, to regard the kinds as three in number 
will be sufficient. The three may be distinguished thus: — 


PJafmodmni 
((Jr. et Fel.) 

Benign tertian para- 
site. 

Life-cycle of a genera- 
tion in man lasts 48 
hours, causing a fever 
or paroxysm every 2 
days. The paroxysm 
corresponds to the fis- 
sion and the escape 
of the merozoites from 
the corpuscle into the 
blood. 

The parasite takes up 
the whole red blood 
corpuscle. 


PldsmocUum maXarUv 
(Lav.) 

Benign quartan para- 
site. 

Life-cycle of a genera- 
tion in man lasts 72 
hours, causing a fever 
or paroxysm every 8 
days. 


The parasite takes up 
nearly the whole cor- 
puscle. 


Pla'modium immacula- 
tum (Ur. et Fel. ) 

Pernicious or malig- 
nant parasite. 

Life-cycle of a genera- 
tion in man irregular, 
lasting from 24 to 48 
hours. 


The parasite is 
smaller, taking up 
only a part of the 
corpuscle, but it is 
very destructive. 
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Plaamodium vivax Plasmodium malarke Plasmodium immacula^ 
(Gr. et Fel.) — cont. (Lav.) — cont, (Gr. et Fel. ) — coni. 

The ama^boid move- The movement of the The parasite shows 
ment of the parasite in parasite is slight. active amoeboid move- 

its younger stages most ments in its young 

active ; the parasites state, 

can be seen protruding 
their pseudopodia (pro- 
cesses of protoplasm). 

The movements, too, 
continue longer than in 
the others. 

The attacke<l cor- The attacked cor- The attacked cor- 

puscles swell and be- puseles may diminish in puscles shrink in size, 
come very pale in si/e but retain their and may become darker 
colour. normal colour. or paler. 

The cycle in man can The cycle in man can The complete cycle 

be followed through all be followed through all in man is difficult to 
its stages, as these can its stages, as tin can trace, os the later 
be trailed in the peri- be traced in the pen- stages take place in 
pheral or general cir- pheral or general cir- internal organs — e.r/., 
culation. culation. the spleen. 

The gamete is never The gamete is never The gamete is a 

a crescent, but a sphere a crescent, but a sphere crescent, 

or disc. or disc. 

It has been previously stated that Hfemosporidia were well 
known in birds. The life- histories of some of them have been 
thoroughly worked out. One, infesting some common birds, has 
the two cycles in its life-history — namely, the vegetative or non- 
sexual cycle in the bird, and the sexual cycle in an intermediate 
host. The intermediate host in the case of this bird parasite 
is also a mosquito, but of the genus Culex. The species of the 
genus Culex cannot act as the intermediate host to the parasite 
of malaria in man; indeed, if a Culex puncture a malarial man, 
the parasite swallowed, in any of its stages, is digested. The 
intermediate host of the parasite of man is a mosquito of the 
genus Anopheles (the word is Greek, and means hurtful). Of 
the part played by Culex in the case of the bird, and that 
played by Anopheles in the case of man, there can be no doubt. 
Eoss, working with the disease in birds, fed mosquitoes on 
diseased sparrows, and then placed these mosquitoes on twenty- 
eight healthy sparrows, producing the disease in twenty-two. 
In Italy a healthy man allowed himself to be bitten by an 
Anopheles fed on a malarial patient, and as a result became 
infected. Bignarai and Grassi confirmed this with other 
experiments. Again, mosquitoes fed in Eome on malarial 
patients were conveyed under cover to England. Two gentle- 
men offered themselves for experiment, and the mosquitoes were 
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allowed to bite them. Soon afterwards both, although never at 
any time previously exposed to malarial influences, developed 
malarial fever, and the parasites were obtained in great numbers 
from their blood. Besides, under Manson*s supervision, several 
persons (two of them doctors) lived for three months in one of 
the worst malarial districts in the Eoman Campagna without 
acquiring the disease. These persons were at liberty to move 
about freely in the open during the day, living the life of the 
place, but they passed the time from sunset to sunrise in a hut 
rendered mosquito-proof by gauze. The neighbours of these 
persons, without the protection against mosquitoes, suffered from 
malaria. 

There are some wlio still cling to the old theories of infection 
from the soil and from drinking-water. Celli and other Italian 
workers, working with the disease on birds, made numerous 
attempts to set up infection by inoculating the birds with 
earth of the most malarial places ; but in spite of repeated 
experiments, and most careful microscopic examinations, they 
met with no success. Nor has any success attended attempts 
to induce the disease in experiments where marshy waters were 
used. The relation of water to mosquito development will be 
discussed presently. So far proof fails that malaria can be 
carried in any other way than by a mosquito. The mosquito 
theory was definitely formulated only some ten years ago ; yet 
there are references in the old books of the times of the Bomans 
to the possible agency of insects, and sporadic references in the 
literature of the seventeenth century and onwards ; again, the 
native word mlit in East Africa stands both for mosquito and 
malaria. Verily, *'the thing that hath been, it is that which 
shall be ; and there is no new thing under the sun.’* 

The conclusions regarding malaria may be fitly summed up 
in Celli’s axioms as stated in Eyre’s translation of Celli’s 
' Malaria ’ : — 

1. The hours during which the malarial germs are most plenti- 
ful in the air are those of the evening, sunset, and night. 

2. They generally rise from limited foci, and are diffused to 
a limited distance in the horizontal, oblique, and vertical 
directions. 

3. The winds, properly called, do not generally transport 

them — they tend rather to diminish their number in the atmos- 
phere. Light winds may sometimes cause the diffusion of 
malaria. • 

4. Woods, instead of filtering, may be the foci of malarial 
infection. 

5. By day mosquitoes live hidden and sheltered, while they 
come out to bite man in the evening and night. 

6. Mosquitoes do not wander far from the place where they 
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have bred out, and especially they do not fly high from the 
ground. 

7. When the wind blows they do not, as a rule, come out of 
their shelter-places. 

8. Shady and damp woods, and trees in general (some shelter 
willingly under cover in houses), are the shelter-places for 
mosquitoes. 

9. The mosquito is the source and the carrier of malarial 
infection. 

In relation to the mosquito as a carrier, one is sometimes 
asked, “ Have we any Anopheles species in England ? ” The 
answer is, “Yes.” Amongst those in England are species 
which, abroad, have been proved beyond all question to act 
as the intermediate host. The complete, or almost complete, 
absence of malaria in England to-day compared with the agues 
of past times, which reasonable evidence shows to have been 
malaria, is somewhat puzzling. Drs Nuttall and Cobbett and 
Mr T. Strange way s-Pigg have studjod very carefully this subject, 
and in a communication to the ‘ Journal of Science,* vol. i., 1901, 
on “The Geographical distribution of Anopheles in relation to 
the former distribution of Ague in England,” the authors con- 
clude that — 

“ 1. The disappearance of ague from Great Britain does not 
depend upon the extinction of mosquitoes capable of harbouring 
the parasites of malaria. 

“ 2. Three species of Anopheles (A. maculipennis^ A. hifnrcatus^ 
Arnigripes) are to be found in Great Britain in all districts 
which were formerly malarious, but also in places concerning 
which there is no record of the former prevalence of ague. 

“3. The Anopheles to-day are most numerous in low-lying 
land containing many ditches, ponds, and slowly-flowing water 
suitable for their habitat, and corresponding to the districts where 
ague was formerly prevalent. 

“ 4. Since the disappearance of ague does not depend upon the 
extinction of Anopheles, it is probably due to several causes 
operating together, namely — 

“ (a) A reduction in the number of these insects consequent 
upon drainage of the land, this being in accord with all the 
older authors who attributed the disappearance of ague largely 
to this cause. 

“ (h) Eeduction of the population in infected districts, as the 
result of emigration about the time when ague disappeared 
from England. This would naturally reduce the number of 
infected individuals, and thus lessen the chance of the Anopheles 
becoming infected. 

“(c) It is possible that the use of quinine has reduced the 
chances of infecting the Anopheles, through checking the 
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development of the parasites in the blood of subjects affected 
with ague. 

** 5. Since the geographical distribution of Anopheles in Eng- 
land is wider than the former distribution of ague in this 
country, it is not a matter of the geographical distribution of 
Anopheles as much as of their numerical distribution. 

“ 6. In the occasional occurrence of ague in out-of-the-way 
places, it is not necessary to assume that malaria-bearing mos- 
quitoes have been freshly imported ; for given suitable conditions 
of temperature, and the requisite number of Anopheles, a mal- 
arious subject coming from other parts might well infect the local 
insects, which, in turn, would spread the infection to healthy 
persons.” 

In view of these conclusions, it is interesting to compare the 
view of Schaudinn and Grassi that in some cases the Anopheles 
become naturally immune against the parasite of malaria. They 
would thus explain the absence of malaria in England, from places 
where once it was common, to all the mosquitoes having 
acquired immunity. 


What is a Mosquito ? 

There are two related families of Dipterous insects, both of 
which are known as gnats — namely, the Mosquitoes (Cuhcidm) 


and the Midges (Chironomid8e). 
be distinguished thus : — 

Maiqwtoi's, 

Head has a long projecting pro- 
boscis 

The front pair of legs shorter. 

The insects rest with their hind 
pair of legs held up. 


Mosquitoes and Midges may 

Midqen, 

The proboscis not projecting. 


The front pair of legs longer. 

The insects rest with their front 
pair of legs held up, and these may 
used as feelers. 


We have here only to do with the Mosquitoes or Culicidae. 

Theobald, who has recently published a monograph of the 
Culicidae, divides them up into five sub-families. TwoT of the 
sub-families are the Auophelina and the Culicina. The first 
includes the genus Anopheles, some species of which act as the 
carriers of the parasite of malaria in man; and the second 
includes the genus Culex, species ^f which act as the inter- 
mediate host of the disease in birds, and also the genus 
Stegomyia, a foreign species of which — viz., Stegomyia fasciata 
— has been quite recently named as the cause of the spread of 
yellow fever. 

The larvae of the Culicidse are all aquatic. 
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The genus Anopheles is distinguished from the genus Culex 
by the following characters : — 


Anopheles, 

The insects when at rest stand 
with their body at an angle to the 
surface on which they are resting. 

Palpi (appendages to the proboscis) 
are as long as the proboscis. The 
male has the end joint of the palpi 
clubbed 

Eggs float not attached together in 
numbers. 

The larvaj lie horizontally in the 
water. 


The spiracles of the larva open 
directly on the back of the eighth 
segment, there being no respiratory 
tube. 

Larva is mainly a surface feeder. 


Culex. 

The insects when at rest stand 
with their body parallel to the sur- 
face on which they are resting. 

Palpi in the female much shorter 
than the proboseis. In the male the 
palpi are almost the length of the 
proboscis. 

Eggs float attached together in 
numbers, making a boat. 

The larva) hang head downwards 
in the water, partly owing to their 
larger heavier head. 

I't. spiracles are at the end of a 
lespiiatory tube, which keeps the 
larva suspended from the suiface 
film. 

Larva goes oftener to the bottom 
for feeding 


Life-histonj of Anophelea, 

Several observers have worked out the life-history of diller- 
ent Anopheles and Culices. Nuttall and Shipley havO care- 
fully traced the life-history of Anopheles niaculipcnnis. 

Tlie eggs are laid by the females, preferably in water of pools, 
canals, and ditches containing food material in the shape of 
Algae, the larvae being feeders on vegetable matter. The eggs 
lioat, and the maggots, on hatching, drop out at the blunt end 
into the water. The larva is a surface feeder typically. Hang- 
ing to the surface film, the openings of the tracheae or breathing 
tubes on the back of segment eight, near the end of the abdomen, 
are exposed to the air. If the larva be disturbed those breath- 
ing pores or stigmata can be covered over and the larva can go 
to the bottom, partly sinking by its own weight and partly by 
swimming downwards. When full grown the larva passes 
into the pupal stage, a stage in which the pupa is capable of 
active movement, but no feeding is done. From the head end 
project two respiratory tubes or trumpets, and the pupa floats 
so that these are enabled to pierce the surface of the water. 
Air is taken in at their ends and then passed along two 
main tracheae. When disturbed or alarmed the pupa can, by 
active wriggling, pass down into the water, but when wriggling 
ceases the pupa's buoyancy brings it to the surface. When the 
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pupal stage is completed, the fly emerges by a slit in the pupal 
skin ; and this is a dangerous period for the emerging fly, for if 
it falls into the water it is drowned. In addition to this danger, 
there is a certain mortality in connection with flies that fail 
to properly free themselves from the pupal skin. The insects 
that safely emerge, rest until their wings and legs have dried 
and hardened, when they fly away. 

Male and Female Anopheles, 

An easy naked - eye distinction is the difference in the 
antennae of the two sexes, those of the male being markedly 
feathery and handsomer. The males feed on fruit and plant 
juices ; the females take blood when they can get it, and they 
are greedy and persistent in their attack. The wound is made 
by a mouth apparatus of piercing stylets and cutting blades. 
The female having gorged herself on a blood diet, rests for a 
time and then proceeds to egg-laying. Faeding and egg-laying 
can be repeated by the same individual. 

Treatment for Malaria, 

1 As against the parasite in the hhod — Nothing is so effect- 
ive ill this connection as quinine, which, persisted in, is a cure, 
alleviating to begin with, and eliminating the disease at last. 
Unfortunately quinine does not seem to prevail against the 
crescents.'" 

2. As against the adult mosguito, 

(a) Do not sleep in the open air. 

(b) Eeraember that the time for the mosquitoes' activity 

is between sunset and sunrise, and avoid ex- 
posure as much as possible between these times. 

(r) The careful use of mosquito net. 

(d) Protecting windows and doors by a wire-gauze net- 

work, sufficiently fine in mesh to exclude the 
mosquitoes. 

(e) Fumigation of rooms and bedrooms by burning sul- 

phur or fresh pyrethrum powder. Oelli recom- 
mends, as the, result of experiment, a powder of 
larvicide (one of the aniline dyes supplied by 
Weiler-ter-Meer of Uerdingen), powdered pyreth- 
rum, and root of vcrterian. One to two table- 
spoonfuls of this mixed powder, burned in a 
room, stupefied all the mosquitoes till morning, 
and larger quantities when burned, killed the 
mosquitoes. Powdered pyrethrum, however, is 
excellent by itself. 
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(f) The use of washes or pomades, with odours disagree- 
able to the mosquito. 

{g) Careful and repeated inspection of all likely places 
tliat might be used for egg-laying purposes by the 
adult mosquito — cisterns, tubs, wells, &c. 

(It) Destroy breeding-places by filling up holes, draining 
swamps, disinfecting puddles, &c. 

{i) The clearing away of all disused vessels that might 
serve to hold water — e.g.y old cans, biscuit-boxes, 
&c. 

{1) Examination of the house during the day, with the 
killing of any mosquitoes found. 

3. As against the larva of the mosquito . — A number of dif- 
ferent materials, mineral and vegetable, are efficient against the 
larva, but many are too expensive to use on a large scale. 
Certain aniline dyes are serviceable; present in the water they 
kill the larvae, and yet are non-hurtful to stock. Oil — paraffin 
or crude petroleum — if arranged so to form a film over the 
surface of the water, is rapidly fatal to the larvie ; the larvae are 
suffocated. 

Texas Cattle-Fever. 

While it is by no means certain, and, indeed, is perhaps 
unlikely, that all or most of the ILemosporidia have an inter- 
mediate host in the shape of some blood-sucking animal, there 
is no doubt whatever that the parasite of Texas fever is carried 
by a tick. 

Texas cattle-fever is a disease of the blood, the symptoms 
attending attack being anaemia, due to the great destruction of 
red blood corpuscles, and accompanying derangement of the 
organs whose function it is to remove waste matter and other 
products from the blood. Both in the urine and in the bile 
there may be an excessive amount of colouring matter. The 
disease has been the cause of great loss in the United States, 
Australia, and various tracts of South Africa. 

Life of a Tick. 

In order to understand clearly the very interesting part played 
by the tick in its relation to the parasite of Texas cattle-fever, 
a general knowledge of a tick's life-history is necessary. 

In the life-history of the true ticks — that is to say, of the 
Ixodidae — there is a metamorphosis with four stages — adult, 
egg, larva, nymph. The larva, when it hatches from the egg, 
applies itself to reach a host. The newly -hatched larvae are 
tiny creatures with six legs ; they ascend blades of grass, and 
wait until a host comes along. The passing host is clutched 
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with outstretched forelegs, aud the larval ticks having gained a 
lodgment, fix themselves by their rostrum and proceed to feed 
on the blood of the host. After feeding for some time the larva 
drops away, and remains passive on the ground until it has 
completed a first moult ; on the rupture of the skin the nymph 
appears ; it has longer and stronger legs and an additional pair 
of legs. This nymph, however, is not adult, and, like the larva 
which preceded it, it also seeks a host, and having found one, 
attaches itself and feeds. After a time the nymph, too, falls to 
the ground, and moults ; the adult stage — male or female — is 
now attained. These adult ticks, having in their turn attached 
themselves to a host, pair, and the fertilised females, having 
gorged themselves with blood, leave go, fall away, and proceed 
to egg-laying. Each egg contains, in addition to the germ of 
the future tick, a supply of nourishing matter for the use of 
the developing embryo : it is in order to provide this nutrient 
reserve that the female gorges herself with blood. 


$ 


j 


I 


Pig 4 t) — Di‘V( loinuent of flsBion of V hujfminum in 
blood corpuscle ot ox. (From ‘A Treatise on 
Zoology.’ Edited by B. Ray Lankester. Part I ) 


Life-history of the Parasite of Texas Cattle-Fever, 

The Sporozoon parasite is named Piroplasma bigeminum from 
its being pear-shaped, and from its mode of dividing into two 
resembling bodies. It is 

very small. The stages in ^ ^ ^ /-v ^ ^ 
the life-history can be fol- (j Cs) W (©) 

lowed in fig. 46 . The a ir c d e 
blood parasite, having in- 
vaded a red blood cor- 
puscle, nourishes itself at 
the expense of the cor- 
puscle aud grows. Its 
nucleus then divides into 
two, and this nuclear 
division is followed by a division into two of the jirotoplasm 
of the parasite: the young parasites show as pear-shaped 
bodies. In the case of malaria of man, it will be remembered 
that the parasite having attained its full size in the blQod cor- 
puscle, divided up into a number of portions, but here division 
is into two. 

A tick known as Boophilus hoois or Ehijpicejphalus annulatus 
plays the partpf carrier. It is probable that the changes which 
the parasite undergoes in the tick ^resemble what we saw took 
place in the mosquito, but so far the changes have not been 
observed or followed. An adult female tick, full of blood con- 
taining the parasites, drops away from the infected ox and lays 
her eggs, which are extremely numerous. The embryo develops 
in the egg, and up to the period of hatching is nourished at the 

VOL. xvu. R 
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expense of the reserve of blood stored in the egg for it by the 
parent. This blood contains the Piroplasma parasites, and thus 
the larval tick, on hatching from the egg, already harbours 
them. On reaching a host — another ox — the tick makes a 
wound with its piercing rostrum, and in so doing introduces the 
parasites to the blood of the ox. When healthy cattle were put 
to graze on fields that had been infected — that is, on fields 
where affected animals had pastured a considerable time — 
between one and two months were ibund to elapse before the 
disease revealed itself on the new-comers. The length of the 
time elapsing before infection showed was at first puzzling. 
The explanation, however, is, that a month of this time is taken 
up with the development of the embryo tick in the egg and its 
hatching into the larval form preparatory to its reaching an ox 
(fig. 47). The mode of infection and the part played by the 
tick were enunciated by Smith and Kilborne, and their re- 
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Fig. 47 —Animal dead from Texan fevtr, froth issuing fioin nostnJs (Fioni Report 
by Gray and Robertson on Texas Fever in Rhodesia, August 1902 ) 


searches have afforded the key for the solution of similar para- 
sitic problems. Other Piroplasma species have been described 
— one from the horse, one from the sheep, and one from the dog. 

Other Orders of Sporozoa. 

Two remaining Orders ot the Sporozoa may be named here for 
completeness — viz., the Myxosporidia and the Sarcosporidia. 
In both of them the parasite does not postpone its reproduction 
until it has completed its feeding and growth, but growth and 
reproduction go on at the same time. Among the Myxosporidia 
are some well-known parasites on fish, and one’ is regarded by 
some as the cause of the pebrine disease in the caterpillars 
of the silkworm moth, a disease which occasioned very great 
loss in France in connection with the silk industry. The para- 
site of the caterpillars is known as Glv^ea homhyciSy and affords 
an extremely interesting example of hereditary infection. The 
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spoi^ of the parasite may develop in the eggs of the moth, and 
when the caterpillar hatches it may already be infected, and be 
capable of passing on the infection to others. Other non-infected 
caterpillars may become infected by swallowing the spores during 
their feeding. 

Yellow Fever. 

This disease is restricted to a comparatively limited area. 
The West Indies are its centre, and in various directions from the 
West Indies we get outbreaks or epidemics in the south and 
south-west United States, in Central America, and the north 
parts of South America. There have been sporadic outbreaks 
in South Europe, and cases even in England, but the disease 
cannot gain a lodgment in Europe, as a high temperature — not 
lower than 75° F. — is necessary. Yellow fever is worst near 
the coast, and in rainy places, or during rainy seasons. Typic- 
ally it is worst in the crowded insanitary conditions likely to 
be present in some seaport towns. 

Various theories have been advanced to account for yellow 
fever, and more than once claims have been put forward of 
different bacterial parasites having been discovered, isolated, and 
proved to be the cause of the disease. Several of these bacteria, 
indeed, have been named and experimented with, but no body 
of satisfactory experimental evidence is behind those claims 
made. It has also been suggested that the disease, instead of 
being due to a blood parasite, is due to an oreanic toxin present 
ill the saliva of the mosquito named Stegomyia fasdata. 

The parasite has so far not yet been determined ; it seems 
that, like some other very injurious forms, it is so small as 
to escape the search of the most accomplished microscopists. 
Eeasoning from analogy, however, and in view of striking 
features as regards incubation and infection periods, opinion 
has leaned strongly to the view that the parasite, like that of 
malaria, is a Protozoon one. Satisfactory evidence is forth- 
coming that the parasite is spread by an intermediate host, and 
that another mosquito — viz., Stegomyia fasdata. This mosquito 
is one of the family Culicidse, like Anopheles and Culex, but it 
is nearer to the genus Culex than to Anopheles. The life- 
history of Stegomyia resembles that of the other Culicida 3 , 
the eggs being laid in water, and the larva being aquatic. 
This Stegomyia, however, seems to fly in the hotter hours of 
the day. ^ 

In connection with yellow fever, it is known that although the 
patient suffers from the fever nearly always within four or five 
days of being infected, yet, on such a patient giving rise to the 
spread of the disease, or to an epidemic, no new case is reported 
until at least twelve or so days have elapsed. The explanation 
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is that during these days the parasite, swallowed by a St^myis 
which had wounded a yellow-fever patient and had drunk his blood, 
has been developing in the mosquito, and that ten or twelve 
days are required before the parasite is ready for successful in- 
oculation into a human host. A Stegomyia once infected from 
a yellow-fever patient is capable of communicating the disease 
for a period of about two months without having itself received 
any new infection. Interesting also is the fact that a patient is 
only dangerous during three or four days of the disease — ^that is, 
the parasites, in whatever form they may then be in his blood, are 
after this time no longer capable of developing in Stegomyia. 
With the belief in the Stegomyia as the intermediate host in 
yellow fever, attention is l^ing directed to the destruction of 
this mosquito. Havanna is a place where yellow fever has for 
long been endemic and often a scourge, and yet writing to the 
‘Lancet’ of August 9, 1902, Sir W. E. Eynsey is able to say: 
“ During the past year Havanna has been freed from the scourge 
by killing the mosquitoes in the *i'^ighbourhood of each focus 
of disease as discovered, and by carefully disinfecting every 
house that had lodged a yellow-fever patient, in order to destroy 
the mosquitoes that had bitten a sick person.” 

Trypanosomiasis, 

So far the disease-causing Protozoa that have been men- 
tioned have all been species belonging to the group Sporozoa. 
There remain to be noted the Trypanosomes, which belong 
to the group Flagellata, and are parasites in the blood and 
cerebro-spinal fluid of various hosts. The Flagellata are 
active Protozoa characterised by the possession of a flag- 
ellum (there may be more than one), a whip-like process 
of vibratile piotoplasm used in locomotion. Most of them 
live in the midst of putrefying organic matter, but some 
are parasites. A Trypanosome measures on the average 
about length. The general shape and 

appearance of a Trypanosome will be seen by a reference to 
figures 48 and 49, which are from preparations made by my 
colleague Professor Dunstan, to whose courtesy I owe the 
photographs from which these figures were made. Both figures 
show the Trypanosomes and blood corpuscles under a magni- 
fication of 1000. Fig. 48 is that of T, Lewtsi, taken from the 
blood of a rat. Fig, 49 is T, Gamhiense, from the blood of a 
guinea-pig. 

A Trypanosome, magnified under the microscope, is a worm- 
like piece of protoplasm enclosed in a cuticle, with a wavy 
flagellum at one end and a more or less transparent “ undulating 
membrane ” attached to one side of the body ; the “ undulating 
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48 — Tryiuuiosomee from blood of rat— x 1000 The round bodies are blood corpuBclee 



■Fig 49.— Trypanosomes flrom blood of guinea-pig— xlOOO. The round bodies 
are blood corposoles. 
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membrane ’’ begins a little in front of the hind and blunter end 
of the Trypanosome and runs forwards iuto the flagellum. Very 
careful examination reveals in the protoplasm two bodies, one 
larger and about its middle called the macronucleus, and one 
smaller and towards the blunt end, known as the micronucleus ; 
at the blunt end too may be seen a vacuole. Movement of the 
organism is by the lashing flagellum or by the ** undulating 
membrane ” or by rhythmic contractions of general protoplasm. 
Plimmer and Eose Bradford, in minute examinations of the 
Trypanosome of tsetse-fly disease, found in their preparations 
other bodies in the blood differing in appearance from the 
typical form just described, and these they believe to be other 
stages in the life-history. For example, Trypanosomes were 
seen splitting longitudinally, this being one mode of multiplica- 
tion ; others were seen in conjugation, exchanging micronuclear 
matter; amoeboid irregularly shaped protoplasmic bodies were 
also seen, sometimes with, sometimes without a flagellum ; and 
still again, so-called plasmodial forms, probably aggregations of 
the amoeboid forms. The full signil ance of these various forms, 
however, is not yet known ; indeed as far as Trypanosomes in 
mammals are concerned, little or nothing has been definitely 
determined about their modes of multiplication and reproduc- 
tion, save that longitudinal fission takes place. Eecently, how- 
ever, Danilewsky and Ziemann and Schaudinn, in their 
researches on Trypanosomes in birds, have demonstrated a 
sexual cycle like that described for malaria. One of the 
birds studied was the Little Owl, and it was found that Gulex 
pipienSf one of our own common gnats, plays the part of 
intermediate host. Just as Anopheles does in the case of 
malaria and man, so Gulex pipiem Introduces into the blood 
of the punctured owl the young stage of the Trypanosome 
parasite, developed from the sexual stages that have been 
passed in the gnat. 

Trypanosomes parasitic in the blood are not found inside the 
corpuscles ; they live in the blood-stream. These parasites have 
been found in amphibians, reptiles, and birds, as well as in 
mammals. The study of Trypanosomiasis is a recent study, and, 
as far as Great Britain is concerned, much evidence and informa- 
tion has been accumulated by inquiries set on foot by the Eoyal 
Society of London and expeditions undertaken under the 
auspices of the Liverpool School of Tropical Medicine. The 
results in the latter case have been tabulated and issued in 
several handsome reports. Further research will clear up diffi- 
culties as to distinction of species and doubts that still exist 
as to questions of life-history, mode of harm, and so on. 

A summary of species infesting man and some domesticated 
animals, with some notes on these, may prove useful to those 
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members of the society interested in Trypanosomes and their 
parasitism : — 


Name of parasite. 

Tryj^nosoma Gamhieme^ or 
Ugandense^ or hominiB (Sleep- 
ily Sickness) 

T, ffrtuiei (Nagana) . 

T, Evand (Surra) 

T. equiperavm (Dourine) 

T, eqmnwm (Mal-de-caderas) 

T. Theileri (Gall-sickness) 

T, Lemd . 


Natural host. 

Man. 


Horse and domesticated mammals. 
Horse and domesticated mammals. 
Stallions, brood-mares, donkeys. 
Horse. 

Cattle. 

Rat. 


While the disease can be set up experimentally by inoculation, 
it is believed that infection in nature is by means of some insect 
carrier of the parasite, save in the case of T, equiperduniy where 
infection takes place in coitus. In Sleeping Sickness one of the 
tsetse flies, Qlosdna palpalis, is specially blamed as carrying and 
inoculating; and for Nagana, another tsetse fly, inordtam, 
IS blamed ; and perhaps Glossina pallipidcs, a larger species, may 
also act as a carrier of Nagana. In Surra, Tabanidse or gadflies 
are blamed ; in Mal-de-caderas a Stomoxys ; in Gall-sickness a 
Hippobosca ; and in jT. Lewisi, which is non-pathogenic, the 
rat flea. 

The earliest mention of Trypanosomes in the literature is that 
of Gruby’s discovery of one in the blood of the frog. This Try- 
panosome was noted again in 1871. In 1878 Dr liwis, working 
in India, found and described a Trypanosome in the blood of the 
rat ; and later the same Trypanosome was plentifully found in 
the blood of rats in England. Although this Trypanosome may 
be present in numbers in the rat's blood, it does no harm. When 
it was experimentally injected into rabbits and guinea-pigs the 
Trypanosomes were destroyed by the white blood corpuscles or 
phagocytes. 

In 1880 the Trypanosome of Surra was discovered by Veter- 
nary-Surgeon Evans in the blood of horses and camels, and at 
intervals since the others were made known. 


Sleeping Sickness. 

This disease, kuown for a long time, though first written of 
by Winterbottom in 1803, as producing a fatal lethargy in 
Africans, was, until 1901 or 1902, considered to be characteristic 
of, and confined to, districts of West Tropical Africa, frdm Sene- 
gal in the north, on by the islands of the Gulf of Guinea to 
Loanda in the south. Since 1902, however. Sleeping Sickness 
has been reported from East Africa, and in the British territory 
of Uganda thousands of the natives have perished of the disease. 
The disease is never at any great distance from water. In con- 
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uection with the Uganda outbreak a Commission was sent out 
by the Koyal Society. 

Both sexes are equally attacked, and all ages from childhood 
upwards. The disease is not contagious. 

Symptoms, — Headache, moroseness, disinclination to work, and 
a desire to sit and remain resting. Later the facial expression 
changes to a vacant look, and this is accompanied by a puffiness 
and drooping of the lower lip. The tongue may show a tremor, 
and the hands also ; and the hand-grip is weak. As the dis- 
ease runs its course, the drowsiness and other symptoms are 
intensified. The patient, about the fourth to the sixth month, 
refuses to get up, has to be forced to take food, swellings and 
ulcerations show, and a state of complete lethargy terminates 
in death (fig. 50). It was thought for a long time, and is some- 
times stated yet, that blacks only are attacked ; but this is a 
mistake, as there are also records of infection of Europeans 
who have succumbed to the disease. 


Gavse of Sleepiny Siclness, 

Various theories have been stated at different times in ex- 
planation of Sleeping Sickness : — 

{a) That it was a form of sunstroke. 

(5) That it was a variety of malaria. 

(c) That it was a bacterial infection of the brain and spinal 
cord. 

{d) That it was due to the poisonous or intoxicating properties 
of the manioc, a commpn food of the tropics obtained from the 
swollen roots of several plants. 

(e) That it was due to parasite worms. Several worms are 
named. Manson leaned to the view that one of them, Filaria 
Persians^ might be the cause, but inquiry has placed beyond 
doubt that this worm is not the cause. Although F, perstans 
may be present in Sleeping Sickness cases, yet its presence is a 
coincidence, there being areas where Sleeping Sickness exists 
and no F, perstans, and areas where F perstans is found and no 
Sleeping Sickness. The presence of F. perstans and other par- 
asitic worms may be a predisposing cause, as impairing the 
strength and reducing the vitality of the patient. 

The actual cause of Sleeping Sickness has been traced to a 
Trypanosome. Castellani had noticed a Trypanosoma in the 
brain and spinal cord of negroes who had died from Sleeping 
Sickness, but it was left to Bruce to work out the hypothesis, and 
to prove that the Trypanosome was the cause of the disease. 
This Bruce (Castellani working part of the time with him) did 
in 1903, and his conclusions, as stated in his report to the Boyal 
Society, may be quoted : — 
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1. Sleeping Sickness is caused by the entrance into the blood 
and cerebro-spinal fluid of a species of Trypanosoma. 

2. The species is probably that discovered by Forde, and 



described by Dutton, fiom the West Coast of Africa, and called 
by Dutton Trypanosoma Gambiense, 

3. The so-called cases of Trypanosoma fever, described from 
the West Coast, may be, and probably are, cases of Sleeping 
Sickness in the earliest stages (Drs Dutton, Todd, and Christy, 
in their Report on Human Trypanosomiasis* on the Congo, 
agree with this, and also state that in nearly every case where 
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Sleeping Sickness was diagnosed or suspected, T^panosomes 
were found either in the Wood or the cerebro- spinal fluid, or 
both). 

4. Monkeys are susceptible to Sleeping Sickness. 

5. Dogs and cats are partially susce^ible, but guinea-pigs, 
donkeys, oxen, goats, and sheep have shown UiemsWves up to 
the present absolutdy refractory. 

6. The Trypanosomes are transmitted from the sick to the 
healthy by a species of tsetse fly, Qlomna pcdpalis (fig. 61), and 



^ V. V ^ 

# 

i* g 51 jxxlpuluj luait;, x 8 (Fruiu Austeu's Monograph ) 


by it alone (theie is evidence, however, that other species may 
carry the infection). 

That Glomna palpalis can carry the disease to susceptible 
animals is proved by the following experiments : — 

G. palpalis flies, fed first on a Sleeping Sickness, were then 
placed on monkeys, and these became affected ; the same hap- 
pened when specinjens of the flies caught in the open were 
allowed to feed on monkeya 

In connection with the conveyance of the parasite of Sleeping 
Sickness an extremely interesting observation has just been pub- 
lished in the Liverpool Report of the Expedition to the Congo, 
1903-4, as regards the commonness in native huts of certain 
blood-sucking dipterous maggots. These maggots were found 
by Drs Dutton, Todd, and Christy in crevices in the floors, 
and beneath the mats on which natives slept. The maggots at 
night attack sleepers and feed on their blood. The observers 
found some of the maggots filled with recently-drawn blood. 
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These maggots are the larvse of a fly called Auchmeromyia 
luteola. Like the tsetse flies, this is one of the Muscidse, but 
the fly itself is not a blood-sucker. Experiment has still to de- 
termine whether this maggot plays a part in the transmission 
of the Sleeping Sickness Trypanosome. 


The Tsetse Fly (Glossina morsitans) and TsUst-Fly Disease^ 
or Nagana, 

Nagana is a Zulu word, meaning depressed in spirits. For a 
considerable time the bite or wounding by the proboscis of 
a fly has been associated with this disease, which, among domesti- 
cated animals, occasions great loss. The disease was believed to 





l*ig. b2.—Lrlo88uia mriiUaiut, female, x 8. (J<ium Aueteu r Mouograpli ) 

be due to a poison injected into the blood by the fly; but 
in 1895 Bruce, working m Zululand, demonstrated that the fly 
in its puncturing really acted as first the carrier, and then the 
introducer into the wound, of a blood parasite. This parasite 
has been named Trypanosoma Brweei, 

It is important to note that the term ** tsetse ” is not the name 
of one species, but that it is a name applicable to any species of 
the genus Glossina. The name tsetse refers to the buzzing note 
characteristic of the flies. 

The genus Glossina belongs to the Muscidse, a family of 
dipterous insects which numbers in it such wellknown insects 
as house-flies, and blue- and green-bottles. The genus Glossina 
has eight species, the flies being grey-brown in colour, with a 
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prominent projecting proboscis; they vary in length from 
one-quarter to one-half an inch, not including the proboscis. 
Glossina species differ from all other blood-sucking two-winged 
flies, in the way the wings are held when the insects are at rest ; 
they lie flat down the back, closed over one another, like the 
blades of a pair of scissors. Mr E E. Austen, of the British 
Museum, has recently published a fine monograph on the Tsetse 
Flies. 

Olosdna morsitans (see fig. 52). — This fly is very common in 
fly-belts in South and Central Africa, and beyond this range it 
is also found. It may be taken as a type of the tsetse flies. It 

is active in sunshine 
during the day, but is 
sluggish at night and 
in the early morning. 
The fly-belts, in which 
the tsetse flies are 
found, are generally 
in the neighbouihood 
of water ; cover 'is 
also necessary, therefore the flies are not found in the open 
plains. The flies have a powerful flight, and they make a 
characteristic buzzing noise. Both males and females suck 
blood ; in the case of the gad-flies (Tabanidae) and the mos- 
quitoes (Culicida)), the females only are blood-suckers. The 

tsetse fly's mode of 
feeding -is thus de- 
scribed by Captain 
Crawshay, quoted by 
Austen : When a 
tsetse settles with 
the intention of feed- 

Kig 64 ’-(thisvmi morsitani,, iiiagDiUed laiuaie, alter feed- ing — — in the early 
mg, showing abdomen distended with blood. (Prom 

Austen's Monograph ) moming they usually 

simply settle on men's 

backs to sun themselves away from the ground and vegetation 
wet with dew — he inserts his proboscis, lowers his head, and 
raises his abdomen until it is almost vertical; when doing 
this, and for some little time after he has commenced suck- 
ing, he works his wings, buzzing in a minor key, rather like 
a bee when held forcibly, though not so powerfully; when 
the keenness of his appetite has been somewhat appeased, 
he stops working his wings and sucks in silence. If left to 
himself he will suck until his original skinny barred abdomen 
(see figs. 53 and 54) becomes a large crimson bead. He is then 
almost helpless ; if touched he will not fly, and if brushed ofl* 
he will only go a yard or two, to settle heavily on a bush, or 





PEOTOZOA AND THKIR RELATION TO DISEASE. 269 


gradually sink down to the ground.” The fly only takes twenty 
or thirty seconds to fill itself. 

Life-history , — The life-history of the tsetse is interesting, 
inasmuch as the female does not lay eggs, but nourishes a 
maggot inside herself, and then places it, full-grown, to the 
outside, where, in some sheltered place, pupation takes place. 
The pupa case shows at its posterior end two characteristic lips 
or prominences. 

The Trypanosome, parasitic in Nagana (fig. 55), lives normally 
in the blood of a number of wild animals — e.^., the hyena, 
buffalo, koodoo, — and without harm to them ; they are immune, 
as it were, parasite and host having in the course of time 
become accommodated to one 
another. Introduced from any 
of these, however, to the blood 
of such domesticated animals 
as horse, mule, donkey, ox, 
dog, cat, the parasite multi- 
plies, and the Nagana disease 
follows. The disease is in- 
variably fatal to horses and 
dogs; but of cattle a small 
percentage recover. Bruce, ex- 
perimentally, has placed be- 
yond doubt the fact of the 
tsetse being able to act as a 
carrier of the disease. In his 
experiments, tsetse flies, kept 
fasting long enough to en- 
sure that any parasites they 
harboured would have disap- 
peared, were then placed on healthy dogs, and no harm followed 
their bite and sucking. The tsetse flies were then placed on 
Nagana-affected dogs, and, after feeding, were allowed to bite 
and suck from healthy dogs, and these latter took the disease. 
Tsetse flies were also taken from a diseased area, and con- 
vejed — the journey taking several hours — to a healthy non- 
infected area, and these, when placed on horses and dogs, 
communicated the disease. A dog feeding on the raw flesh 
of a Nagana-infected animal may also become infected. 

To Nagana man is immune. 



Fig S') — Jrypninmomii the iiaiasite 

of Nugaiia, magnified about 1800 limes 
Tlie two round bodies are blood eoi 
jmscles. (From Austen s Monograph ) 


Sa7‘ra (^Trypanosoma Evansi). 

The disease Surra — this is a Hindoo word meaning rotten — 
has been known for a long time in districts of India and else- 
where— in the Philippines in six months it caused a loss of 



270 THE PROTOZOA AND THEIR RELATION TO DISEASE, 


2000 of the army transport and cavalry horses. The Trypano- 
some of Surra causes disease in the same animals as with 
Nagana, and Koch considers the two identical. This opinion, 
however, has not met with general acceptation, as it is held that 
there are differences, pathological and other. At any rate the 
Nagana and Surra Trypanosomes, if really different, are very 
closely allied. In India the carrier of the Trypanosome is said 
to be a Tabanus ; Curry, in the Philippines, names Stomoxys 
ccddtrans as the intermediary. This Siomoxys is one of oipr 
own stable flies ; it looks extremely like a true house-fly, but 
can be told by its hard cruel proboscis, and by its wings being 
held wider apart when the insect is at rest. The flies breed in 
horse-dung, like the house-fly, 

Man is immune as regards Surra. Apart from Surra being 
naturally carried by dipterous blood-sucking flies, it has been 
experimentally induced by introducing the blood of a suffer- 
ing animal below the skin, or into the stomach, of a healthy 
animal. 

Dourine (Trypanosoma equiperdum). 

The disease Dourine is known in stallions and brood-mares 
in South Europe, North Africa, and South America. Experi- 
mentally the disease has been induced in dogs and rabbits, and 
also in rats and mice, but in the two last little or no harm 
resulted. 

Insect Agency %n the Spi^ead of Diseases, 

Apart from the rdle played by insects as the intermediate 
hosts or the carriers of disease caused by Sporozoa and Flagel- 
lata, insects, and especially dipterous insects, may spread other 
parasitic diseases. A complete list is outside the province of 
this communication, but there may be mentioned some round- 
worm and tape-worm infections, and such bacterial diseases as 
plague, cholera, anthrax, and typhoid fever. 
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IMPKOVEMENT OF HILL-PASTURE 

AS DETERMINED BY THE EFFECTS ON STOCK 
—EXPERIMENTS IN SCOTLAND. 

By David Wilson, D.Sc., of Carbeth, Killearn 

These experiments were begun in 1901 by the Highland and 
Agricultural Society and the West of Scotland Agricultural 
College, with the co-operation of the Board of Agriculture, 
and it has been thought desirable that a report of the results 
for the first four years should now be published. 

The method of these experiments is essentially the same as 
that adopted at the Northumberland County Demonstration 
Farm of Cockle Park. Dr Somerville, who initiated the well- 
known experiment in the Tree Field there, published a paper 
in the ‘Transactions* for 1900 (p. 75), in which he describes 
the rationale of that experiment, and the results for the first 
three years. It will be sufficient here to say that plots vari- 
ously treated were grazed by sheep during each summer, and 
the increase in the live-weight of the sheep was taken as the 
measure of the effect of the treatment. As is well known, the 
results have been wonderful. Almost all the treated plots 
showed a handsome profit, amountiug, on a plot to which 10 
cwt. of basic slag was applied in 1897, to a net profit estimated 
at 25s. per acre for every year since, and this upon land valued 
at 5s. per acre. When the Board of Agriculture suggested that 
trials of a similar kind might be made in Scotland, and that 
under certain conditions they would give a grant towards meet- 
ing the cost, the Directors of the Highland and Agricultural 
Society and the Governors of the West College heartily agreed 
to the suggestion, and accepted the offer. Not that they antici- 
pated such marked results as at Cockle Park, but they were 
anxious to co-operate with the Board on the basis of joint 
management and payment ; and they recognised that there was 
a very large area of pastures in Scotland which gave unre- 
munerative returns for grazing, and that some outlay was justi- 
fied in determining, as nearly as field-experiments could, the 
profit or loss following the application of manures to "such pas- 
tures. For this purpose the somewffat troublesome and expen- 
sive method adopted seemed to be the only one on which 
any reliance could be placed; for it is the quality, quite as 
much as the quantity of the produce, that has* to be measured. 
Even the quantity cannot be tested by cutting and weighing, 
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as a field regularly hayed soon ceases to be comparable with 
a pasture. 

As the lessons from field-experiments are more or less of 
local application, and the confidence in such trials largely 
depends on the results being confirmed by repetition, it was 
decided to have as many experiments as possible and spread 
them over different districts. To effect this, each experiment 
consisted of five plots only, whereas, at Cockle Park, there 
were originally ten plots for grazing, of 3 acres each. It was 
further arranged that, if possible, the plots in Scotland should 
contain 4 acres each. 

The Highland and Agricultural Society were fortunate in 
getting the use of three fields in the east of Scotland, at 
Sundeiland Hall in Selkirkshire, Boon in Lauderdale, and Nae- 
moor in South Perthshire, which as nearly as possible fulfilled 
the conditions desired for this experiment. These conditions 
were that each field should contain at least 20 acres, capable 
of being fenced off into five plots of fairly equal character as 
regards soil, shelter, and herbage, that the ground had been 
some time in pasture which showed abundant room for im- 
provement ; and finally, that each station should be in a dif- 
ferent part of the country, and be typical of a large area of 
grazing land that might be similarly treated. Every effort was 
made to get an experimental field in a more northern county, 
but no land fulfilling these conditions could be obtained. The 
West of Scotland Agricultural College was successful in ob- 
taining four stations that fairly represented their district, and 
fulfilled, as well as could be expected, the above conditions — 
viz , Holestane in Dumfriesshire, Hillridge in Lanarkshire, Bore- 
land in Kirkcudbrightshire, and Auchnaskeoch in Argyllshire. 
The land at disposal in the two latter places made it necessary 
to reduce the size of the plots to 3 acres each, but an arrange- 
ment which thus enabled the College to include an additional 
district more than compensated for this curtailment. 

The proprietors and farmers from whom these seven fields 
were obtained have throughout shown the utmost interest in 
the work, and have been most careful in carrying out every 
detail. In every case they were assisted by a local committee 
of farmers and skilled stocksmen, who helped to select the sheep 
for each plot, attended the monthly weighings, and, as the ex- 
periments progressed, gave great assistance by their practical 
skill and judgment in deciding from time to time the number 
of sheep that could be most profitably carried by each plot. 

Though the dividing fences weie arranged so as to make the 
five plots as equal in character as the confirmation of the ground 
would allow, it was recognised at most of the stations that there 
was some variation in the land or herbage that might cause 
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sheep to do a little better on some plots than on others. It was 
felt that there would be much reason for regret if results, 
laboriously obtained during a series of years, should be vitiated 
in this way, and it was therefore arranged that no manures 
should be applied the first season (1901), and that that season 
should be devoted to testing the equality of the plots. 

Except at Boon, the same number of sheep were placed on 
each plot and weighed monthly till the end of the grazing season. 
The result showed, as was anticipated, some variation in the 
increase in live-weight obtained from the various plots, and 
fully justified this preliminary test. It indicated for future 
years the limit of correction that might be made for inequality 
of plots. 

The treatment of the plots was the same for all the experi- 
ments, and is stated in detail in the tables given in this report. 
The manures on Plots B, C, and D were applied in February 
1902, an interval being allowed to elapse between the applica- 
tion of the superphosphate and the ground lime to Plot D. 

In giving cake to the sheep on Plot A, the object was not so 
much to determine whether the extra feeding would give a 
profitable result in itself, but rather to test whether it was more 
economical to manure such pastures directly or through the 
sheep. A mixture of decorticated and undecorticated cotton- 
cake, half and half, was chosen as a suitable food, giving a valu- 
able manurial residue in proportion to its cost. The cakes were 
regularly analysed, and the mixtu're, with little variation, con- 
tained 5*3 per cent of nitrogen and 2 per cent of phosphoric 
acid. 

In deciding the manures to be applied to Plots B, C, and D, 
the main object was to encourage clovers, and ultimately enrich 
the land by the nitrogen they collect from the atmosphere, and 
so put it into a condition capable of supporting more productive 
and nourishing grasses. Basic slag (10 cwt. per acre), and basic 
slag along with potash were at once selected for two of the plots. 
The former had given the wonderful result at Cockle Park, and 
while potash had not been found so necessary there, it might 
well prove a requisite constituent for the encouragement of 
clovers on lighter or more moorish soil. There was* more 
difficulty in deciding what manure should be applied to the 
remaining plot. The choice lay between fine bone-meal and 
superphosphate along with ground lime. The joint- committee 
ultimately decided on the latter, mainly because that, next to 
slag, this combination had proved the most profitable at Cockle 
Park, and the plot dressed with it there was showing several 
features of special interest. It was felt that a direct supply of 
quickly acting nitrogenous manures, such as nitrate of soda or 
sulphate of ammonia, which would require to be frequently 
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repeated, was not a practical method of permanently improving 
such pastures, and the plot at Cockle Park which got sulphate 
of ammonia in alternate years had proved, next to a heavy 
dressing of lime, the least profitable of any. 

On the whole, the sheep on these plots have remained healthy 
and thriven well. It was feared that by confining enough sheep 
to keep down the grass to plots of 4 acres for the whole 
grazing season the pasture would become foul, and the sheep 
would not increase in weight nearly so rapidly as if they had a 
larger run or an occasional change. Except during one season 
on a plot or two at Boon and Holestane, this has not proved to 
be the case. On the contrary, the local committees of practical 
men have generally been surprised at the number of sheep 
carried on these 4-acre plots, and the increase in weight they 
have made. When the experiment began movable fences were 
provided by which a portion of each plot could be spared for a 
time, and a change given to clean ground. In the east country 
experiments it was seldom found necessary to resort to this 
plan, but in all the experiments under the charge of the West 
of Scotland College the plots were divided by these fences into 
two equal parts, and as a rule the sheep were grazed alternate 
weeks on each of these half-plots. In some cases the reserve 
sheep, which had practically unlimited grazing room, were 
weighed monthly along with those on the plots, and their in- 
crease in live- weight did not materially exceed that of the 
sheep on the unraanured plot. 

Before noticing the main features presented by the seven 
experiments separately, a few explanations may be given that 
apply equally to all the tables of results (I. to Vll.) In all 
these tables the results for the years 1901, 1902, 1903, and 
1 904 are given in three different forms. The last four columns 
compare the “ carrying power ” of the plots. On all the 
experiments it was found that the treated plots would carry 
more stock than Plot 0, which got no treatment. The figures 
given might have been number of sheep per acre, but as sheep 
were added or removed from month to month, this would have 
involved curious “fractions” of a sheep. Moreover, in the 
different experiments the sheep were of different breeds and 
weights, and the mean live -weight per acre seemed the best 
method of comparison. Where the number of sheep remained 
the same during the season, the “mean live -weight” is the 
average of the live- weight of the sheep when put on the plot and 
when taken off it. When sheep were added or removed this 
has been allowed for, by evident methods, so that the numbers 
given show accurately the average live-weight per acre during 
the whole time of grazing. As will be seen later, the interest 
in those figures arises mainly from the fact that the effect of 
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treatment has generally been more marked in increasing the 
carrying power of the pastures than in improving their feeding 
quality. 

These figures, of course, depend upon the judgment of the 
practical men on the local committees, who put on each plot 
the number of sheep they thought it could fairly sustain, and, 
as it is diflBcult for men even of the greatest skill and experi- 
ence to stock so that an anticipated amount of herbage may be 
utilised to the greatest advantage, it is not claimed that these 
figures lend themselves to fine distinctions. As, however, these 
gentlemen visited the plots monthly, and after careful inspection 
made such alterations as they saw fit, the mean live-weight per 
acre in these columns may generally be taken as a very fair 
measure of the carrying power of each plot. The few exceptions 
will be referred to later. 

The next four columns from the end of the tables give the live- 
weight gain per sheep per week. Judgment about stocking is 
scarcely a factor here, for care was taken that the sheep had 
always enough to eat. This is the verdict of the sheep, and is 
the most reliable measure of the feeding quality of the herbage 
on each plot. 

In the remaining columns the data are given for drawing up 
a balance between costs and receipts for each plot, and the nett 
gain or loss of treatment is shown as at the end of the third 
season. The making up of this balance has involved two matters 
about which there is room for difference of opinion. Neither 
point was of much importance at Cockle Park. The results 
there were quite clear, and it was of little importance if the 
very handsome profits were a little less or more. But in these 
Scottish experiments it is entirely different ; for the effects of 
treatment are nothing like so marked, and the details referred 
to are important factors in the result. 

The first difficulty is in regard to how the inequality of plots, 
as indicated by the increase in live-weight of sheep in 1901, 
should modify the results in succeeding years. To take an in- 
stance from Table I. In the grazing season of 1901, before 
manures were applied, the live-weight increase per acre was 
36 lb. on Plot 0 and 22J lb. on Plot B — a difference of 13J lb. 
Is this difference to be given effect to in every one of the suc- 
ceeding years ? If so, the addition of slag to Plot B at the end 
of three years has resulted in a nett gain of 6s. 6d. ; but if the 
plots are regarded as equal, the result would be a loss of 3s. T^d. 
And other experiments show greater divergences. 

On the one side it may be urged that, if one or two sheep on 
any of the plots in 1901 were exceptionally good or bad thrivers, 
it would be sufficient to account for most of the apparent in- 
equality between the plots, and that any error thus caused is 
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multiplied by the number of years the experiment is continued. 
There were two untreated plots at Auchnaskeoch, which gave 
a live-weight increase per acre of 41 lb. and 23 lb. respectively 
in 1901 — a difiference of 18 lb. ; but on the average of the four 
seasons the increase per annum was 49 J lb. and 43 lb. — a 
difference of only lb. 

On the other hand, the results in 1901 are as reliable as 
those of any other single year: all are subject to the same 
criticism, and in most of the experiments the results obtained 
in 1901 put the plots in much the same order as was ex- 
pected by the local committees. In Tables I. to VII. the total 
increase in the three years (1902, 1903, and 1904) in excess of 
Plot 0 is given (a) as if all the plots were equal, and (6) allow- 
ing in each year for the difference in the plots indicated by the 
trial of 1901. The true result is probably somewhere between 
the two ; but for uniformity the profit or loss is taken from (J), 
and any special reason to prefer the other is noticed in referring 
to the experiments separately. 

The other matter of difficulty is the price per lb. that should 
be put on the live-weight increase of the sheep. The estimate 
of the amount of profit or loss due to the treatment depends 
directly on this price, and it is desirable it should be uniform. 
The method adopted, apparently, in other similar experiments was 
to assume that 50 per cent of the increase was mutton, and that 
the increase is therefore worth 3|d. per lb. if mutton sells at 
7Jd. In the Scottish experiments, however, this is misleading. 
The value of summer pasture is what can be realised from it. 
With very few exceptions the sheep, when taken off the plots, 
were not fit for the butcher, and were worth more as stores than 
ior killing ; and, on an average of years, store-sheep in May cost 
considerably more per lb. live-weight than they will bring in 
October. One of the most experienced sheep salesmen in Scot- 
land has been consulted on this mattsr. After explaining the 
variations due to seasons, crops, &c., he states that, on an average 
of the last ten years, he would estimate that sheep of the class 
used in these experiments would cost Id. per lb. live-weight 
more in May than they would bring in October. From this 
a slight deduction has to be made for value of wool ; but even 
if the difference were only a |d. per lb., the effect for such sheep 
as were used in these experiments would be to make the realis- 
able value of the increase about 2Jd. per Ib.^ At Cockle Park 
the average butcher's valuation of the sheep from all the ten 
plots and for seven seasons (1897 to 1903) was 3s. Id. per head 

^ jF.gr., if sheep averaging 70 lb. each in spring coat (after deducting value and 
weight of wool) 23s. 4d. ( = 4d. per lb.), and were sold in autumn for SOs. 7id. 
(105 lb. at S^d.), then the increase of 35 lb. has realised 7 b. 3id., or 2id, 
per lb. 
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above what they cost ^ at the beginning of the season, and the 
average live-weight increase was 36 lb. — i.e., little more than 
Id. per lb. for increase. If the live-weight increase of these 
sheep is to be worth 2Jd. per lb., their value as stores must 
have been on the average 4s. 5d. per head above the butcher’s 
valuation. All the available data in these Scottish experiments 
has been tabulated for the three seasons, and the average value 
of the increase comes out at 3d. per lb. This figure has been 
adopted in the tables in this report, but, owing to the rise in 
the price of sheep, it is more than could be realised on an average 
over a longer period. 


Sunderland Hall, 

Table I. gives the results of the experiment at Sunderland 
Hall. In 1901 the prevailing grass was agrostis, but there was 
also some Yorkshire fog, cocksfoot, and dogstail, and small 
plants of white clover could be found over all the plots. In 
the years 1903 and 1904, when the effects of the manures had 
become evident, Plots B, C, and D carried about 30 per cent 
more stock than Plot 0 ; and the individual sheep made about 
15 per cent greater increase, showing the improved feeding 
quality of the pasture. In this experiment the results in 1901 
may be taken as a fair measure of the difference between the 
plots. The experiment was on a hillside, and the plots came in 
the following order from the higher level downwards : D, A, 0, 
B, C. Plot D was recognised as the best, ..v and 0 next and 
fairly equal, and B and C poorer. This is the order of increase 
in 1901, and is borne out to some extent by the percentage of 
nitrogen and organic matter in the surface-soil as shown by 
the analyses in Table X. The nett gain or loss, as given in 
Table I., may therefore be taken as a fair statement of the 
result for the three years. 

On Plot A the cost of the cake has not yet been recovered, 
but its manurial residue may prove worth the 13s. lOd. with 
which this plot is now debited. The increase of clover and 
general improvement of the herbage on Plots B and 0 are well 
marked. Comparing these two plots, only about half the cost 
of the potash has yet been repaid; but its effect upon the 
appearance of the plot was more noticeable than is indicated 
by this result. Eelatively to the cost, the improvement on 
Plot D has so far been rather disappointing. With the excep- 
tion of two sheep in 1904, which were immediately replaced, 
the sheep in this experiment have remained very healthy and 
thriven exceptionally well ; and no experiment of the kind 
could be conducted with less "probable error.” 

^ Deducting value of wool. 
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Boon, 

Table II. gives the results obtained at Boon. The pasture 
here is much rougher than at Sunderland Hall, and is mostly 
composed of agrostis, but Yorkshire fog, sweet vernal, dogstail, 
and cocksfoot are also present, and there are plants of white 
clover all over the plots. In all the other experiments the 
same number of sheep were put on each plot in 1901 ; but here 
the local committee varied the stocking in accordance with the 
appearance of the plots, and their judgment was justified to the 
extent that the live-weight gain per sheep per week on all the 
plots was almost identical in that year (1*2 lb.) At the end of 
the season, however, some food was left on Plot 0, which had 
grazed only nine sheep ; and it is fairly evident that if another 
sheep or two had been grazed on Plots 0, C, and I) they would 
have made some increase. The allowance, therefore, for the 
results of 1 901 is probably exaggerated in this experiment. The 
live- weight increase in three years of Plot B, e.g., over Plot O, is 
probably nearer 94| lb. (from a) than 61| lb. (from h). 

On Plot A the difference would be even more marked ; but 
even allowing for this, the feeding of cake on Plot A has so far 
proved very unprofitable. To keep down the strong rough 
growth, this plot was heavily stocked — four sheep per acre in 
1904, This involved a large consumpt of cake, and on the 
confined area the sheep did not make corresponding progress. 
Two sheep were removed from this plot in 1 904 owing to foot- 
rot, and the progress of at least five others suffered from the 
severe foot-dressings that were necessary. 

In this experiment no safe inference can be drawn from the 
stock carried by the different plots. The difference was as 
marked in 1901 as in the other years, and in all the plots a 
considerable roughness was left at the end of the season. The 
cattle put on in 1903 reduced this slightly, but they seemed 
not to relish the agrostis any more than the sheep. In the 
spring of 1904 some of the coarsest herbage was burned off. 

It is not wonderful that the action of an insoluble manure 
like slag should be slower on a pasture like this, covered with 
such a quantity of coarse grass and with a dense sod ; and it 
is noticeable that upon all the treated plots the increase has 
been greatest in 1904. On these plots the live- weight gain per 
sheep was greater than on Plot O, although they were much 
more heavily stocked. The clover plants are more vigorous 
on the plots which got phosphatic manure, but there is no 
evidence of the addition of potash causing any marked im- 
provement. 

On the whole, the skilled stock fanners who are in charge of 
this experiment, while they recognise that the slight increase in 
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1904 may be the beginning of a more evident improvement in 
1905, do not think that the results up to this time give much 
encouragement for manuring this class of pasture. 


Naewoor. 

Table III. gives the results obtained at Naemoor. As will 
be seen from the live- weight carried per acre, the pasture here 
was less productive than at the two preceding places. Along 
with agrostis, hard fescue and sheep’s fescue are prevalent, and 
though the leaves of these smaller fescues contain a high per- 
centage of albuminoids when grown on rich soil, they become 
wiry, and seem neither palatable nor nourishing on second-class 
hill pastures. 

In 1904 the manured plots have carried 35 per cent more 
stock, and at the same time the individual sheep have increased 
35 per cent more in live-weight than those on Plot 0. There 
is here distinct evidence of improvement, both in the quantity 
and quality of the herbage. As at Sunderland Hall, observation 
of the land, the uniformity of the increase from Plot 0 in the 
four years, and to some extent the analyses of the soils, all 
confirm the results obtained in 1901 as to the relative pro- 
ductiveness of the plots, and the nett gain or loss as given in 
the table (from h) may be accepted as trustworthy. 

On none of the plots has the cost of treatment yet been re- 
paid. The additional food given daily on Plot A has not in- 
creased the weight of the sheep so much as the improved 
pasture on Plot C, and the debit of 13s. 8d. is a considerable 
proportion to be recovered of the outlay of 32s. lOd. for cake. 
The increase from the slag plot is greatest in 1904, and another 
such year would clear the deficit. The addition of potash has up 
till this time only been about half repaid, and the combination 
of superphosphate and lime has so far been least effective. 
The sheep all remained perfectly healthy and throve very well. 


Holestane, 

Table IV. gives the results at Holestane. The pasture here 
is much more productive than any of the others under the 
charge of the West of Scotland College. It differs from the 
other experimental fields in containing a considerable pro- 
portion of some of the best top gjmsses — viz., meadow fescue, 
timothy, and cocksfoot — and the mean live- weight per acre 
shows that all the plots carried a large stock. 

There was room on this field for an additional plot (Plot X 
in the table), and to this bone-meal was applied. 

In this experiment there is no good proof of the feeding 
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quality of the pasture having yet been improved by the treat- 
ment, for the live-weight gain per sheep per week has not been 
materially increased. On the other hand, there has been a 
considerable increase in the carrying power, but for reasons 
stated in connection with the other rough pasture at Boon, it 
would be misleading to state this increase as a percentage. 

Heavy stocking was necessary to make use of the abundant 
pasture, and before the end of season 1903 it was evident the 
sheep were not thriving well on the most heavily stocked plots. 
The land had become foul, and the rougher grasses had not been 
sufficiently kept down. Accordingly it was arranged to graze 
both cattle and sheep on the plots in 1904, and so far the result 
has been satisfactory. The column of '‘nett gain or loss” 
shows a small profit on the slag plot, which would have been 
greater but for this difficulty in 1903. It is possible, however, 
that the results in 1901 exaggerated the superiority of Plot 0, 
and that column (b) unduly favours the treated plots. In that 
year there was not much difference in the appearance of the 
plots, which were all on level ground. 

This experimental field has turned out to be more productive 
than was anticipated, and on this account is perhaps scarcely 
so suitable for these trials, but the experiment is very carefully 
conducted, and may yet yield valuable results. 

HUlridge. 

Table V. gives the results obtained at Hillridge. Here also 
the live-weight gain per sheep does not indicate any marked 
improvement in the feeding quality of the pasture on the 
manured plots, but the carrying power has been increased by 
about 25 per cent on the average of 1903 and 1904. The plots 
upon this experiment run side by side from the top to the 
bottom of a hill. Although the whole plots are fairly equal, 
the north portions of all lie on shallow bare soil, while the 
south portions running to the bottom of the hill contain deeper 
and better land. On the north portions, in 1901, there was a 
scanty herbage of agrostis with some ling heather, rashes, and 
thistles. The southern portions were much greener and more 
productive, agrostis being the prevalent grass, along with 
Yorkshire fog and sweet vernal ; and there are a few plants of 
white clover all over the plots. Plot 0 was recognised as 
naturally the best plot, and the allowance for the inequality of 
plots in Table V. (under 6) is probably justified. Meantime 
the debit against Plot A is nearly half the cost of the cake. 
The live-weight increase on the slag plot has increased every 
year, and though potash has not yet repaid its cost, its effects 
are evident in the look of the pasture. 
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Bordand, 

The results obtained at Boreland are given in Table VI. 
Here, as at Naemoor, there is a considerable quantity of hard 
fescue along with agrostis. When the experiment commenced 
there was a sprinkling of leguminous herbage, including white 
clover. As is apparent from the live-weight carried in 1901, 
and from the small increase made by the sheep that season, the 
pasture is not naturally a productive one. The stock carried 
upon the manured plots in each of the three years 1902, 1903, 
and 1904 has been practically 50 per cent above that carried 
upon Plot 0, and at the same time the sheep upon the manured 
plots in 1903 and 1904 have made distinctly greater progress. 

The increased quantity of food is the most marked effect of 
the manures in this experiment, but the quality has also been 
improved, and the gain per sheep on the manured plots is 
highest in 1904. The results in 1901 prove that the plots were 
very nearly equal. Slag has already paid its cost. Potash has 
produced a marked improvement on the appearance of the 
pasture, but, for reasons not apparent, this is not yet shown 
to a corresponding degree in the live-weight increase. As in 
most of the other experiments, superphosphate and lime have 
proved scarcely so effective as slag, while costing much more. 
The cake-fed plot does not at present promise a profitable 
result — in fact, the sheep on Plots B and C have increased 
more in weight than those receiving daily a liberal allowance 
of cake. 

A'lichnaskeoch. 

Table VII. gives the results at Auchnaskeoch. This was an 
extra experiment, undertaken by the West of Scotland Agricul- 
tural College, and as they could not arrange for the sheep being 
fed with cake daily. Plots A and 0 were both untreated 
throughout. The varied herbage on the experimental land here 
is representative of much hill-pasture in Argyleshire. Bare 
spots here and there are overgrown with lichens, and some 
patches are so wet that they produce little more than moss, 
while spiHie are covered with brackens. In other places ling 
heather is fairly abundant. Agrostis is the prevailing grass 
with dogstail in patches, and a little white clover. It would 
be difiScult, however, to select from observation one. plot as 
better than another, as they are all equally varied in nature 
and diverse in produce. 

Here, again, the stock carried by the. plots has been much 
increased, following the application of manures. The mean 
live-weight on the manured plots was about 50 per cent in 
1903, and 55 per cent in 1904, above the mean live-weight 
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upon the unmanured plots 0 and A. The live-weight gain per 
sheep is, like the pasture, varied and diflBcult to interpret even 
with the help of two unmanured plots. The sheep on Plot C, 
for example, throve very badly in 1904, and still they seemed 
all quite healthy. If no allowance is made for 1901, Plot B 
would have already nearly paid for the slag ; on the other hand, 
under these conditions Plot C would have showed considerably 
greater loss. 

Meantime it seems as if this station, for a different reason 
from llolestane, is not the most suitable for this experiment. 


Hay Plots, 

The areas grazed were as stated in the tables following, 
but the fences enclosed (except at Auchnaskeoch) ^th of an 
acre more on every plot. These sub-plots of of ^-ore 
were fenced off, and their produce cut and weighed. Their 
position on the larger plots was changed annually. The weights 
of hay obtained, calculated to cwts. per acre, are given in Table 
VIII. Though the larger plots were fairly comparable the one 
with the other, there was in almost all the experiments consider- 
able variation in the nature and vigour of the herbage in dif- 
ferent parts of the same plot. 

These small sub-plots for cutting were placed by the local 
committees to represent an average portion of the larger plots, 
but to those who regularly visited the experiments it was 
evident that the weight of hay obtained from them was at least 
as much dependent on their position as upon the treatment the 
plot had received In such variable pastures the weight of hay 
from ^th of an acre formed no fair test of the productiveness 
of 4 acres. An examination of the returns bears this out, and 
shows that it would be entirely misleading to base any general 
conclusions upon them. 

This table, in the meantime, is of use mainly in justifying, 
the method that has been adopted in these experiments for 
measuring the improvement of pastures, for it proves conclus- 
ively that the much easier method of cutting and weighing 
about 1 per cent of the treated areas gives, on such pastures, an 
entirely unreliable measure even of the quantity produced on 
the whole area. 

The bay from these sub-plots was submitted to botanical 
analysis by Professor Alpine, who also visited the experi- 
ment stations from time to time, and has taken complete and 
voluminous notes of the nature and variation of the herbage. 
For the reasons given above, and also because the low-growing 
herbage was not proportionately represented in the hay, the 
analyses without the notes are, in the opinion of Professor 
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M* Alpine, misleading, and it has been thought better that he 
should supply a complete Botanical Eeport of the effects of 
treatment at a later date. 

Report on Carcasses, 

It was arranged that at the end of each season an average 
sheep should be selected from each plot and slaughtered, and 
the carcass weighed. This was done at Sunderland Hall and 
Boon, and at Naemoor and Hillridge in 1902, and the results 
are given in Table IX. In the other cases the whole of the 
sheep were so evidently unfit for the butcher that the joint- 
committee did not insist on slaughter. The small difl'erence 
in the percentage of carcass in such 'stores probably depended 
more on the selection of the sheep for slaughter than on the 
treatment the plot had received. 

Mr M‘Bryde of Newcastle, who killed the Boon sheep, re- 
ported that they were all about equal as to quality, and all 
prematurely in the market. The butcher who slaughtered the 
Sunderland Hall sheep in 1904 reported that those selected 
from Plots A and B were “ nice quality,” from Plots C and 0 
‘‘fair quality,’’ from Plot 1) “poor quality,” and one of the re- 
serve sheep grazed outside the plots, which gave 42*2 per cent 
of carcass, “ rather poor quality.” 

Survey of Results, 

No useful information could be got from average tables pre- 
pared from all these seven experiments, for each varied from the 
other in the all-important factors of climate, soil, and herbage. 
It is not the object of this preliminary report to deduce definite 
conclusions. At the same time, it is evident that the results so 
far obtained are very disappointing compared with those ob- 
tained during the first three years of the similar experiment at 
Cockle Park. The profit shown there was quite astonishing, but 
no figures nor description could produce the impression received 
on visiting the plots themselves. The herbage and sheep had 
to be seen to realise it. There is nothing approaching ’this in 
any of the Scottish experiments. A little improvement in the 
appearance of the treated plots, but, speaking generally, that is all. 

What is the cause of the difference ? Professor Middleton, 
in a very interesting report,^ has ascribed the wonderful effects 
at Cockle Park to its being a “ true slag soil.” He defines a 
slag soil as “ a poor clay pasture covered with small clover 
plants and with bent {Agrostis sp,),*' The agrostis does not 
make a close sward on the clay-soil pastures in Northumberland, 
' Sixth Annual Report of ExperimentB at Cockle Park (1902), pp. 14*16. 
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and when the slag encourages the clover, it has room to spread, 
and its runners are sheltered by a " rough thin covering of 
agrostis.” All the good effects of an abundant and vigorous 
growth of clover follow, changing in a few years the whole 
character of the herbage. 

Several of the Scottish soils come near Professor Middleton’s 
description of a slag soil. Agrostis is the prevailing grass, more 
so than at Cockle Park, poor little clover plants can be found 
all over, the soil is stiff, and there is generally plenty of 
moisture ; but on these stiff soils the agrostis along with other 
low-growing herbage does form a thick and close sward. It 
may well be that the slowness of effect of the slag, on such 
pastures as those at Boon and Holestaiie, is not so much due 
to the time the insoluble phosphoric acid requires to get 
through this dense sod and mass of inert organic matter to 
the roots, as to the fact that the vigour and spread of clover is 
checked from want of room. The barer the soil the more rapid 
is the effect of slag. 

It has to be remembered, however, that this Northumberland 
clay is not a ‘‘ poor ” soil. When wheat was selling at 508. per 
quarter it commanded a rent of 80s. an acre and upwards. 
After it had been grazed twenty or thirty yeais it was starving 
for want of phosphates. That was the weak link in a fairly 
strong chain. Given an abundant supply in the slag, this soil, 
in other respects naturally good, physically and chemically, by 
the help of clover, soon accumulates nitrogen and organic 
matter, and becomes capable of fattening sheep or cattle. From 
being worth 5s , it becomes in a few years worth 26s. an acre. 

The large area of poor pastures in Scotland are not, however, 
on land of this class. The Cockle Park soil contained only 
005 per cent of available phosphoric acid, as determined by 
Dyer’s method, while the Scottish soils, of which analyses are 
given in Table X., contained from four to twelve times this 
amount. In fact, judged by this method, they were consider- 
ably richer in available phosphoric acid before treatment than 
was the Cockle Park soil after it had received 10 cwt. slag 
per acre. 

From both points of view — the thick-set sod and the soil 
content — it is not wonderful that these Scottish soils are not so 
grateful for an application of basic slag. The wants of second- 
class soils like these seem to be more general. They are not 
always clearly indicated by analysis, and may be more physical 
and biological than chemical. It is comparatively easy to 
increase by manuring the quantity of produce, whether it be 
turnips, straw, or grass, from such soils, but experiments so far 
have failed to materially increase the feeding quality of this pro- 
duce. This kind of poor land cannot be made into a fattening 
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pasture, at all events cheaply or quickly. Clovers and the best 
grasses may be encouraged, but they have not the virtue that 
belongs to them on good land.” 

While, however, it is already evident that there will be no 
such rapid transformation as was effected at Cockle Park, it by 
no means follows that the treatment of these pastures will not 
ultimately prove profitable. In all the experiments there has 
been a marked increase in the quantity of stock the land has 
carried, and in most cases this increased stock has been better 
done. It has to be remembered that in all the tables the 
treated plots are credited with the increase produced during 
about twenty weeks only of each year. Such hill pastures are 
generally grazed all the year round, and there is no doubt that 
they would continue to be more nutritive during the other 
thirty-two weeks. Moreover, as has been observed, no value has 
been put on the manurial residues. In some of the experi- 
ments, even without making allowance for these assets, the cost 
of the slag has been already repaid, as well as a considerable 
part of tlie cost of the potash. Generally the increase over 
the unmanured plot in 1904 is as great as, and in some cases 
considerably greater than, in either of the previous years, and 
it only requires that this maximum be continued for two or 
three years longer to make the treatment distinctly profitable. 

At the present stage the eating on of cake seems over all the 
least promising outlay. If the clover had been encouraged, and 
better grasses established before cake was given, the good effect 
of the manurial residue would probably have been more evident. 
The feeding of cake on Plots A will soon be stopped and the 
value of the residue tested, and observation of the various plots 
from time to time may suggest variations in the treatment of 
the other plots. 

Meantime the joint- committee have decided to make no 
changes for at least one more season. 

The committee are much indebted to the gentlemen who 
conducted these experiments for the great care they have taken 
to obtain accurate results. They are also indebted to all the 
local committees for the valuable assistance they have rendered. 


[Tables. 



TABLE I — SUNDERLAND HALL Experiment conducted C H Scott Plummer, E^ , at Home Farm, Sunderland 
Hall, Selkirk«»liiie Pn^tme — ears old , 800 leet Shallow light 'toil le'^tin^oii jellow tlaj and rock Plots 

of four acres grazed b\ CheMot ^ edder Hogg<« Experiment begun 1901, Manures applied Februarv 1902 
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TABLE III. — NAEMOOR. Experiment conducted bv J J. Moubray, E^q of Xaemoor, Rumbling Bridge, Perthshire. Pasture 
— 32 years old ; Elevatiov — 600 feet. Stony moorland soil on stiff subsoil. Plots of four acres grazed by Blackfaced Sheep, 
two-year-old Wethers m 1901, Wether Hogget*^ in 1902 and 1903, and Ewe Hogget^i in 1904. Experiment begun 1901 ; Manures 
applied February 1902. 
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TABLE VII. — AUCHNASKEOCH. Experiment conduct€d by Mr A. Crawford, Auchnaskeoch, Tignabrulch, Argyllshire. 
Piuture — 50 years old at least , Elecatwa — 500 feet Reddish loam mixed with stones, and lying close to rock m points Plots 
of three acres grazed by one-year-old Blacklaced Wedders Experiment begun 1901 ; Manures applied February 1902. The 
grazing season extended to twelve weeks in 1901, and to twenty weeks in 1902, 1903, and 1904. 
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TABLE VIII.— Hat per Acre for 1901, 1902, 1903, and 1904. Results from Sub-Plots of jV of an Acre. 

No Manure in 1901. 
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TABLE IX — PRiioiflNTAaK ob’ CUiiCAbh in unb'asted Live Wbjght. 

B'lve sheep were woiglie<l fasted before killing, an<l had lost, with little variation, 
7*7 per cent ol then unlasted weight. The percentage ol carcass to fasted live- weight 
would tlierefoie be from 3 per cent to 4 per tent above the hgures given below. 

The sheei) at Sunderland Hall and Boon were Cheviots, and Blacklacos at Naemoor 
and ifilludge. 
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TABLE X. — Analyses of Soils and Subsoils. Parts in 100 of air-dried Sample. 

The samples were taken by auger, and many cores from diflFerent parts of each plot were mixed to form the sample The surface soil was taken to the line 
of demarcation with the siib'^oil. The depth, therefore, varied, but never exceeded 9 inches. 



The analyses of the Mest countrj soiK are not yet completed 
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MILK INVESTIGATIONS AT GARFORTH, 1904. 

By Charles Crowther, M.A., Ph.D,, 

Lecturer in Agricultural Chemistry in the University of Leedh. 

The experiments described in the present communication were 
carried out at the Garforth Experimental Farm of the University 
of Leeds and the Yorkshire Council for Agricultural Education 
during the summer of 1904 

Experiments of a similar nature had previously been carried 
out there in the years 1900-1902 by Mr Herbert Ingle, FJ.C., 
and in 1903 by the present writer, all of which have been 
fully reported in previous volumes of the ‘ Transactions.* ^ 
The chief results of these experiments are summarised in 
vol. xvi. pp. 268-306, and it is th'»refore unnecessary to re- 
peat more than is requisite for the purposes of the present 
communication. 

Throughout the experiments it has been found that at 
Garforth there is a striking diflference in the yield and quality 
of the milk obtained at the two milkings which take place 
daily, the morning milk being invariably considerably greater 
in quantity and relatively much poorer in fat than that obtained 
at the afternoon milking. 

It has further been demonstrated ^ that the difference is to 
be ascribed mainly^ if not entirely, to the marked inequality of 
the intervals between successive milkings — the usual hours 
at which milking commences at Garforth being 6 A.M. and 
3.30 P.M. 

These and other experiiuents^ have indeed shown it to he highly 
prohahle that such a marked difference between the morning and 
afternoon milkings ought only to he gc'neral where marked in- 
equalities in the intervals between milkings obtain. 

With a view to determining the possibility or otherwise of 
raising the fat-content of the morning milk, whilst retaining 
the unequal intervals — to alter which is in so many cases, for 
trade and other reasons, highly inexpedient, if not impracticable 
— ^the influence of various factors on the milk-secretion has been 
studied in the course of the experiments. 

Although no very marked improvement has in any case been 

^ Trans., 6tli ser., 1901, vol. xiii. p. 218; 1902, vol. xiv. p. 284; 1903, vol. 
XV. p. 186 ; 1904, vol xvi p. 268. 

3 Ingle, Trans., 1903, vol. xv. pp. 140-153. 

Cambridge Uiiiv. Dep, of Agriculture, 6th Ann. Rep., pp. 92-101 ; Univ. Coll. 
Reading, 9th Ann Rep,, pp. 5 12. 
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recorded, it has appeared probable, from the experiments carried 
out by Mr Ingle in 1901-1902, repeated with some modifica- 
tions by the author in 1903, that a slight improvement of the 
morning milk in respect of fat may be effected where such 
conditions do not already obtain — {a) by supplying concentrated 
highly nitrogenous food liberally ; ^ (6) by supplying this food 
at the morning milking only.* In the previous experiments 
these changes were investigated separately. 

The object of the experimeTUs described in the present paper 
was to investigate the combined effect of a simultaneous change 
in respect of both the above factors, as brought about by sub- 
stituting decorticated cotton-cake — a highly nitrogenous food — 
given in the morning only, for the same weight of maize-meal 
— a food poor in nitrogenous constituents — given morning and 
evening. 

Further, it was felt that, in view of the great daily fluctua- 
tions in the quality of the milk from each cow and the marked 
differences between individual cows in this respect, the scope of 
the experiments should be more restricted than in previous 
years, in order that a greater number of cows might be subjected 
to the change under investigation. It was hoped that thereby 
the mean results would become a more reliable indication of 
the nature and magnitude of the effects produced, in that they 
^ould not be so markedly influenced by any exceptional devia- 
tion from the mean in the case of individual cows as was 
occasionally observed in the previous experiments (cf. ‘ Trans- 
actions/ 1904, vol. xvi. p. 284). 

The investigations commenced with the morning milk of 
June 7 and ended with the evening milk of September 9, — thus 
extending over a period of 95 days, and comprising analyses of 
more than 2800 separate samples. 

The methods of sampling and analysis ^ were precisely those 
employed in the previous two years, and fully described in the 
‘ Transactions ' for 1 903, pp. 137, 139. 

The analyses were carried out at the farm, each day’s work 
comprising the morning samples of the day, and those taken at 
the previous evening milking. 

With very few exceptions the cows were always milked by 
the regular milkers — three in number — and care was taken in 
every case to ensure that the udder was carefully “ stripped ” 
before the milk was mixed and sampled. 

A careful record was kept of the time at which each cow was 
milked (actually the time at which the milk was weighed), and 
the particular milker employed. In this way a satisfactory 

^ Trans., 1902, voL xiv. p, 29.'> ; 1904, vol. xvi. p. 306. 

* Trans., 1903, vol. xv. p. 173 ; 1904, vol. xvi. p. 282. 

^ My thanks are due to Mr P. Snowdon for valued assistance in the sampling. 
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check on the constancy of the intervals between milkings and 
on the efficiency of the milker was established. 

For several weeks previous to the commencement, and 
throughout the whole period of the experiment, the cows were 
at pasture day and night, with the exception of Nos. 5, 10, 14, 
and 23, which from August 20 onwards were at pasture only 
between the morning and afternoon milkings. 

The milkings were performed in the cow-house, commencing 
usually at about 6 a.m. and 3.30 p.m. daily. 

As in the 1903 experiments, notes were made of the weather 
and of any changes of pasture and abnormalities in the health 
or disposition during milking of any cow, and especially of 
periods of sexual excitement. 


Plan of Investigations. 


For the purpose of the investigations 14 cows were selected 
from the herd, all of them having for several weeks previous to 
the commencement of sampling on June 7 received precisely the 
same treatment, in that they were at pasture day and night, and 
received daily per head a mixture of 


2 lb undecorticated cotton-cake, 

3 lb. maize-meal, 


half being given at the morning milking and the other half at 
night. From the data given in the footnote,^ which represent 
the average composition of the foods used in the experiment, it 
will be seen that this ration is essentially poor in nitrogenous 
constituents, supplying per head only about J lb. of digestible 
albuminoids daily, whereas, if commonly adopted standards may 
be trusted, the grazing of pastures of the quality of those at 
Garforth requires to be supplemented by probably twice this 
amount of albuminoids during the summer months.^ 

It is indeed identical with the "ration poor in albuminoids"' 
employed in the 1 903 experiments. 

No change was made in the treatment of the cows during the 
first 28 days of the experiment, in order that the results 
obtained in this period might serve as standards with which 
to compare the results obtained in the subsequent stages of the 
experiment. 


Digosiible protein 
per cent. 


Digestible “ car- 
boliydrates" 
per cent. 


Digestible 

fat 

per cent. 


^ Maize-meal .... 

7 6 

66*6 

Undecorticated cotton-cake . 

16*5 

17*5 

Decorticated cotton-cake 

36- 

16-5 


4*3 

5-6 

12*5 


Of. Journal of the Board of Agriculture, vol. ix. p. 150 (Sept. 1902). 
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The general course of the experiment is shown in the 
following schedule : — 

Period I. (June 7 to July 4) (28 days). 

All cows received daily — 

2 lb. undecorticated cotton-cake ) I 1 1 ir ^ v,*. 

3 lb. maize-meal . . . f morninj- and half at night. 

At the evening milking on July 4 the cows were divided into two 
groups of 7 cows each. 

Period II. (July 5 to August 1) (28 days). 

Control Group (Nos. 2, 5, 6, 8, 9, 14, 17). 

Received the same treatment as before, and continued to do so 
throughout the whole of the experiment. 

Test Grouj^ (Nos. 7, 10, 12, 16, 10, 19, 23), 

Received daily — 

2 lb. undecorticated cotton-cake / n . . , . 

3 lb. decorticated cotton-cake . \ ““ 

I’ERIOD III. (August 2 to 20) (19 days). 

Control Group. 

No change in treatment. 

Test Group. 

From August 1 received daily — 

2 lb. undecorticated cotton-cake ) n . .1 • *n • 

■i\h.rmv^-meal . . . | at the milking. 

Period IV. (August 21 to September 9) (20 days). 

All cows received exactly same tr(*atment as in first period. 

In brief, the double change of treatment was introduced with 
the Test Group of 7 cows at the end of Period I., and after 
four weeks (Period 11.) a gradual return to the original conditions 
was made — viz., at the end of Period II. to the original ration, 
the changed mode of feeding being, however, retained, and finally, 
after a further period of 19 days (Period III.), the original con- 
ditions were restored in this respect also, and the sampling con- 
tinued for 20 days longer (Period IV.). 

The remaining 7 cows — the “ Control Group ” — on the 
other hand, received exactly the same treatment throughout the 
whole of the experiment, and hence the changes recorded by 
this group are assumed to represent the normal changes taking 
place in the quantity and quality of the milk-secretion, due to 
advance of lactation, climatic and other influences, which are 
assumed to affect all the cows alike. There is undoubtedly 
considerable risk of error in making such an assumption, but 
from the number of cows in each group and the marked simi- 
larity in the results obtained with the two groups during Period 
I. (cf. figs. 56 and 67, pp. 331, 332) when they received identical 
treatment, the assumption would appear to be fairly justifiable 
in reference to the present experiment (see further, p. 304). 
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From the figures given in the footnote on p. 298, it will be 
seen that the ration of undecorticated and decorticated cotton- 
cake supplied to the Test Group during Period II. was much 
richer in albuminoids than the ration containing maize other- 
wise employed throughout the experiment, and received without 
intermission during the whole of the experiment by the Control 
Group. The former ration, indeed, supplied daily per head 
nearly lb. of digestible albuminoids, as contrasted with the 
I lb. supplied by the latter. 

In forming the two groups, the endeavour was made to secure 
that they should be as nearly as possible alike in all respects, 
and particularly with respect to the periods of lactation and the 
general milking qualities of the individual members. The 
degree of success which attended this effort will be seen from 
the following tables (Tables I. (a) and I. (b)), which give various 
particulars requisite for a full comparison of the two groups, — 
the arrangement of the individual members in the tables being 
designed to bring cows which wei'^ regarded as being most 
nearly comparable for the purpose of the experiment into cor- 
responding positions in the two tables : — 


TABLE 1 . (a) — Conteol Group. 








Daily average foi 






ou 

i. 

Wet ks since 

Period 1 . 

Date when last 

No of 
cow 

Agt 

weigui 

July 

( alving, 
to J une 7 


— 

served, before oi 
during experiment 







Milk yield 

Kal 



Y( irs 

cwt 

qr 

lb 


lb 

Per cent. 


2 

4 

11 

1 

6 

3 

44-5 

3*61 

.Inly 18 

5 

6 

11 

1 

12 

14 

27 1 

3-58 

May 7 

6 


11 

0 

16 

1 

27 0 

3*95 

.. 19 

8 


11 

3 

0 

5 

361 

3-21 

July 16 

9 

5 

12 

3 

0 

! 9 

1 35*4 

3 13 

May 31 | 

14 

6 

12 

2 

2 

4 

1 44 8 

3-28 

.Inly 3 

17 

7 

10 

3 

16 

9 

35 4 

2*63 

May 30 

Mean ' 

5-6 

11 

2 

19 


35-8 

3*31 



(b) — Tkst (^koup 


19 

6 

10 0 16 

8 

40-3 

3*30 

July 24 

16 

5 

10 0 8 

9 

33 2 

3-81 

Aug. 26 

10 


11 2 20 

21 

25-2 

3*61 

May 24 

7 

6 

11 3 0 

13 

38-6 

3-36 

June 15 

12 

6 

10 1 18 

6 

35-7 

314 

Aug. 2 

23 1 

1 6 

11 1 0 

9 

43-8 

3-32 

July 23 

16 ' 

6 

10 3 20 

11 

36-3 

3 00 

June 9 

Mean 

6-7 

10 3 16 

11 

36-2 

3-33 
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It will be noted that there is a close agreement all round 
between the two groups, the greatest difiference being in the 
average weights, the cows of the Test Group being in nearly 
every case rather smaller than those of the Control Group. 

With the exception of Nos. 6, 10, and 16, they were the same 
cows as were employed in the 1903 experiments. 

The data obtained from the analyses are summarised in Tables 
IL, III., pp. 302, 303, XI.-XXV., pp. 333-347, in which are 
given the mean daily results obtained during successive short 
intervals, Periods I. and II. being each divided into four 
weeks, Period III. into three intervals of 5, 7, and 7 days 
respectively, and Period IV. into three intervals of 6, 7, and 
8 days respectively. In addition the mean daily results for 
the whole of each period are given.^ 

The results are presented in this abbreviated form in order 
to avoid too tedious an array of figures. The maximum vari- 
ation recorded in any one of the intervals, for which mean 
results are given, are recorded for each cow separately in Table 
XXVII., p. 349. It will be seen that the daily fluctuations in 
the composition of the milk were quite as pronounced as in 
previous years. Appended to this table are also the maximum 
and minimum values found during the experiment for the 
percentage of fat, solids-not-fat, and total solids respectively, 
and also for the specific gravity. 

The data concerning the mixed morning and evening milk 
given in the tables are calculated from ihe results obtained 
separately with the morning and evening samples each day. 
It has often been observed that when cows are milked 
regularly at equal intervals there is no great difference in the 
quality of the morning and evening milk, and hence the data 
referred to may be taken as representing approximately what 
probably would have been the composition of the milk at each 
milking if the intervals had been equal. 

In order to facilitate tlie necessary comparison of the data 
yielded by the two groups, the weekly means for yield, percent- 
age of fat, and of solids-not-fat, are represented graphically in 
figs. 56 and 57, pp. 331, 332. For rapid identification the 
points representing the means are surrounded by small circles, 
a double circle indicating that the means for the two groups 
were identical for this particular week. These points are 
further connected together by straight lines in order that the 
fluctuations can be more conveniently traced. The inference 
must not be made, however, that the changes from week to 
week are of the order of regularity implied in the continuous 
curves thereby formed. 

^ In compiling these tables a few obviously abnormal results, attributable in 
practically every case to sexual excitement, have been omitted. 
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68 5 3 21 4 29 8 89 8 74 3 304 I 2 936 9 289 5*975 173 5 3 60 8*80 h Received daily— 

65 5 3 25 4 37 8 81 8 62 3 208 ' 2*836 8*809 5 618 165 5 i 3 65 ' 8 72 I V Stall lood as in Period I 

58 5 3 43 4*46 8 72 8 51 3 129 2 601 8 043 4*979 151 0 3*80 j 8*62 I j At pasture day and night. 
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DISCUSSION OF EESULTS. 

For the purpose of arriving at the effects of the changes 
introduced in the treatment of the cows of the Test Group after 
the close of Period I., the assumption is made, as already indi- 
cated (p. 299), that if no such changes had been made there 
would have been an eoimit analogy between the fluctuations of 
yield and quality observed from day to day with both groups. 
A comparison (vide figs. 56 and 57, pp. 331, 332) of the weekly 
means for both groups during Period I., when all the cows 
received precisely the same treatment, suggests that this assump- 
tion is most strictly true in the case of the milk-yieWa, whilst in 
the case of the percentages of fat and of solids-not-fat respec- 
tively, although as a rule the changes from week to week are in 
the same direction in the case of both groups, they are not 
strictly proportional in magnitude.^ These deviations must 
therefore be borne in mind in discussing the changes in the 
quality of the milk from week to week. 

In the previous communications the conclusions as to the 
effects of the changes investigated have been based mainly on 
the variations from period to period in the mean values for the 
different groups of cows. In this way the results of the experi- 
ment from the practical standpoint are, of course, arrived at, 
but these results are not necessarily a fair indication of the 
nature of the effects which have been produced in the case of 
each individual cow. It is well known that the magnitude of 
the efiects produced varies considerably with different cows 
(cf. ' Transactions,^ 1904, p. 284), and hence there is always a 
possibility that the indications of the group means may be quite 
misleading, owing to an actual minomty of the members ot the 
group recording changes of unusual magnitude, and opposite in 
direction to those recorded by the majority. 

Further, the group means for the whole period during which 
the changes of treatment under investigation are continued do 
not indicate any variations in the effects which may have taken 
place at different times during the period, such as will have 
occurred if the effects have been pronouncedly temporaiy in 
character. 

More reliable conclusions and more precise information may, 
therefore, be expected if, in addition to the indications of the 
group means for the whole period, the indications of the means 
for successive short intervals throughout the period, and those 
for the individual cows, be systematically taken into account. 

^ This is partly accounted for— in the case of the fat, at least — by the fact that 
the weekly means are based on data relatively few in number, and hence, con- 
sidering the great variations amongst the individual values (cf. Table XXVII. , 
p. 349), ‘may ^be subject to appreciable errors. 
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For the purpose of the discussion of the data of the present 
experiment on these lines special tables (Tables iV.-IX., pp. 
306, 310, 313, 316, 320, 322) have been drawn up for Periods 
ir., IIL, and IV. respectively, giving in each case the means for 
the period for each group and each individual cow, also the 
corresponding means for the immediately preceding period, and, 
further, also the differences between these two means in each 
case. In the case of the milk-yields, the differences are given 
as percmtage decreases of the mean for the earlier period, but in 
all other cases they are arrived at in each case by simple sub- 
traction of the two mean percentages, the customary distinction 
between increases ( + ) and decreases ( — ) being made by use of 
the conventional algebraic signs. 

To facilitate comparison the cows in each group are arranged 
in the tables according to the magnitude of the differences re- 
corded. The fluctuations in the weekly means are discussed 
with the aid of the diagrams (figs. 56 and 57, pp. 331, 332), in 
which these means are graphically recorded. 

From considerations of space the detailed discussion is limited 
to the data for milk-yield and percentages of fat and of solids- 
not-fat — although further data are given in the full tables of 
records (pp. 302, 303, 333-347). 

In order to simplify the discussion as far as possible the 
morning and evening results are treated separately. 


Pkkiud II. — Combined Effect of Simultaneous Changes in 
Nature of Food and Time of Feeding. 


Morning Milk. 

Table IV. (p. 306) contains the data requisite for the discussion 
of the changes in the amount and quality of the milk yielded 
at the morning milking during the four weeks subsequent to the 
introduction at the close of Period I., of changes in the treat- 
ment of the Test Group cows, in respect both of the nature 
of the food and the times of giving it (cf. p. 299). 

Yield. 

From the differences recorded in Table IV. (^i), p. 306, it will 
be noted that the total morning yield of the Test Group showed 
during Period II. a decrease proportionately somewhat greater 
than that of the total yield of the Control Group, but it may 
further be seen that this was almost entirely attributable to 
the exceptionally high decrease recorded by Cow No. 12. The 
other members of the group showed indeed, on the whole, 
rather smaller decreases than the individual members of the 

VOL. XVII. u 
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TABLE IV. — CoMPARiBON OF Periods I. and JI. 
Morning Milk. 

{a) YIELD. 



OOMPKOL GroLJ’ 



Test Group. 



1 Mean for 



Mean for 

1 

Oow No 

Period I. 

Period II. 

Diflerence 

Cow No 

Period T. 

Period II. 

Difference. 


lb I 

lb 

Per cent 


lb. 

lb. 

Pei cent. 

14 

26-5 

21 2 

- 16-9 

12 

20*9 

16-1 

- 23*0 

8 

21*3 

17-7 

- 16-9 

15 

21-1 

17-8 

- 15*6 

17 

21*2 

17-9 

- 15*6 

19 

22-7 

19-3 

-150 

5 

15*7 

13 3 

- 15*3 

16 

19-0 

16-2 

-14 7 

9 

20-6 

18-3 

- 11*2 

7 

21-1 

18-4 

- 12*8 

6 

15*7 

I41 

- 10*2 

23 

25-3 

22-5 

-111 

2 

26 2 

23-8 

- 9*1 

to 

15-3 

14-1 

- 7*8 

Mean for \ 



- 13*6 





146-2 

126-3 

... 

145-4 

124-4 

- 14*4 

group J 







(6) PERCENTAGE OF FAT. 



IVi cent 

Per cent. 

Per cent 


Pei cent 

Pel c ent 

Per ( ent 

2 

2-82 

2-72 

- 0*10 

16 

3-32 

3 05 

- 0*27 

14 

2-64 

2-62 

- 0*02 

12 

2-64 

2-51 

- 0*13 

8 

2 72 

2-71 

- 0*01 

15 

2-44 

2-45 

+ 0*01 

5 

3-16 

3 20 

+ 0*04 

7 

2 74 

2-79 

+ 0*05 

9 

2 64 

2-69 

+ 0*05 

10 

3-30 

3-41 

+ 0*11 

6 

3 58 

3-66 

+ 0*08 

23 

2 50 

2-67 

+ 0*17 

17 

-2 11 

2-21 

+ 0*10 

19 

2-71 

2 95 

+ 0*24 

Mean for\ 
group J 

2-81 

1 

2-83 

1 

+ 0*02 

1 

... 

1 

1 2-81 

2*83 

1 “ 

+ 0*02 



(c) PERCENTAGE OF 

SOLIDS NOT FAT. 



Pei cent 

Pci cent 

' Pei cent 


r°i cent 

Per cent 

1 Pit cent 

2 

9 01 

8-83 

- 0*18 

7 

9 10 

8-99 

' - 0*11 

17 

9-05 

8-88 

- 0*17 

16 

1 ^ 1 

, 9-35 

- 0*06 

6 

9-13 

9*12 

- 0*01 

23 

1 8 93 1 

, 8-88 

- 0*05 

5 

8-96 

8-97 

+ 0*01 

12 

' 8-81 

8 77 

- 0*04 

14 

8*89 

8*91 

+ 0*02 

19 

' 8 96 1 

1 9-00 

+ 0*04 

8 

8-89 

9-03 

+ 0*04 

15 

' 8-84 

8*95 

+ 0*11 

9 

8-83 

1 8-88 

+ 0*05 

10 

8-90 

9-09 

+ 0*19 

Mean fori 
group j 

8-98 

1 8-95 

- 0*03 

1 

... 

i 8-99 

9-00 

! +001 

1 
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Control Group — the average decrease for the six cows being 
only 12*8 per cent. The conclusion indicated by the majority 
of the cows is thus, that the effect of the changes investigated 
on the yield of milk at the morning milking was to produce a 
slight increase as compared with the Control Group, an increase 
so slight, however, that it was more than neutralised by the 
exceptional falling off in the case of one cow. 

Further light on the question is gained by a comparison of 
the weekly means, which may be made very conveniently by 
means of the graphic record of these data in fig. 56, p. 331. 
This comparison reveals that the rise in the yield of the Test 
Group, relative to the yield of the Control Group, was pro- 
nounced only in the first week of Period II. — the mean for the 
Test Group for this week being indeed actually higher than 
that of the Control Group — a phenomenon never again re- 
corded throughout the subsequent course of the experiment. 

It may be seen further that during the second and third 
weeks of the period, the yield of the Test Group fell off at 
a decidedly more rapid rate than that of the Control Qroup,^ 
whilst the means for the fourth week apparently indicate a 
return to more normal conditions. 

It would appear, therefore, that the changes introduced in 
the treatment of the Test Group cows at the end of Period 
I. produced first a slight improvement of the morning yield 
relative to that of the Control Group, but that after a few 
days a reaction set in, this in turn soon becoming less pro- 
nounced, until towards the end of the period the effects had 
apparently quite disappeared. 

The changes were, however, in every case slight, the greatest 
diflierence in the fluctuations of the weekly means being the 
virtual rise of 3*3 per cent (z.e., 3*3 lb. per 100 lb. total yield 
per day) in the first week. 

Percentage of Fat, 

From the data recorded in Table IV. p. 306, it will be 
noted that the mean percentage of fat in the morning. milk in 
the case of both groups rose from 2*81 per cent in Period I. to 
a mean of 2*83 per cent in Period II., so that the practical 
effect of the changes in treatment, taking the whole period into 
account, was in this respect absolutely nil. 

A comparison, however, of the records of the individual cows 
in each group again illustrates the unreliability of conclusions 
based solely on the group means for the whole period. 

^ The falling oflf in the second week is exaggerated in 'that the exceptional 
decreaBC in the case of No. 12 (cf. p. 305) was mainly recorded in this week 
(of. Table XVIII., p. 340). 
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In the first place, it will be noted that during Period II. five 
cows gave milk actually poorer in fat, on the average, than 
that yielded by them during Period I. — viz., Nos. 2, 8, and 14 
(Control Group), and Nos. 12 and 16 (Test Group). 

Except in the case of No. 16, the falling off is readily ex- 
plained by the fact that these cows were in the very earliest 
stages of lactation at the commencement of the experiment 
{vide Table I., p. 300). It is well known that shortly after 
calving the milk of the cow in most cases shows for a time 
such a falling oflP, and later a steady improvement with respect 
to its fat-content. 

This explanation cannot be applied in the case of No. 16, 
for it will be seen from the records for this cow (Table XXI., 
p. 343) that the falling off was particularly noticeable in Period 
TI. only, and it is obvious that the conditions during this period 
were in some way unsuited to this animal, the improvement 
after the restoration of the original conditions being quite 
marked. 

If the data for No. 16 be omitted, the means for the Test 
Group for the Periods I. and II. become 2*72 and 2*80 per cent 
respectively, and the slight improvement, as compared with the 
Control Group, thereby indicated is more in harmony with the 
indications of the individual cows. 

A glance at fig. 56, p. 331, in which the weekly means for the 
two gioups are contrasted, reveals further that precisely similar 
fluctuations took place during the period in the fat-content as 
were noted in the case of the yield, a sharply defined improve- 
ment in the first few days of the period being succeeded by 
an equally marked deterioration in, the second week, whilst 
in the latter half of the period there were indications of a 
return to the original conditions. 

The changes were, however, in every rase slight, the greatest 
difference in the fluctuations of the weekly means being the 
virtual rise of 0*1 per cent in the first week. 


Percentage of Solids-not-Fat, 

From the data in Table IV. (c), p. 306, it will be seen that the 
changes recorded in the means for the period are very slight in 
the case of each group, and, moreover, that little further light 
as to the eft'ects, if any, of the changes of treatment investigated 
can be obtained by a comparison of the records of the individual 
cows. 

On the whole there are, perhaps, some signs of a slight im- 
provement in the case of the Test Group ; but in view of the 
smallness of the changes in question, and the uncertainty 
attaching to the indirect method by which the proportion of 
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solids-not-fat in the samples was arrived at (cf. ^ Transactions/ 
1904, p. 271), the writer would give this opinion with all reserve. 

If the weekly means may be trusted, then, as may be seen 
in fig. 56, p. 331, the changes produced were of a similarly 
fluctuating nature to those recorded in the case of the yield and 
the percentage of fat — a preliminary improvement being rapidly 
succeeded by a temporary deterioration, and subsequent return 
to the normal level, as indicated by the Control Group. 

Evening Milk. 

The data refeiTed to in the discussion of the fluctuatioDS in 
the amount and composition of the niilk yielded at the evening 
milking during the second period are contained in Table V., 
p. 310. 

It must be borne in mind that the yields of milk are in each 
case considerably lower than at the morning milking, and hence 
the possibilities of error are correspondingly greater. Especially 
will this be the case in connection with the data concerning the 
fat-content of the milk. 

Yield. 

From the data in Table V. (a), p. 310, it will be noted that 
the average falling off in the yield at the evening milking 
during Period IT. was for both groups practically the same, and, 
moreover, that there was a close resemblance in the magnitude 
of the decreases recorded by the individual members of each 
group. 

Taking the period as a whole, therefore, the changes investi- 
gated had no effect on the yield of milk at the evening milking. 
Nor can any appreciable effect at any part of the period be 
detected when the weekly means for the two groups are com- 
pared (fig. 57, p. 332), unless the somewhat greater decrease 
recorded in the third week of the period be attributable to the 
changes of treatment introduced at the beginning of the period 
(cf. fiJso Yield A.M., fig, 56). 

Percentage of Fat. 

From the data in Table V. (6), p. 310, it will be seen that 
although the mean percentage of fat in the case of the Test 
Group increased slightly more thaif the mean for the Control 
Group in the period under discussion, this is attributable entirely 
to the depressing effect on the latter mean of the unusually large 
decrease in the case of Cow No. 2. Indeed, butjor the inclusion 
of this cow in the group, the Control Group would have shown 
slightly the better results. 
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TABLE V. — Comparison of Picriods I. and II. 
Evening Milk. 

(a) YIELD. 



Control Group 



Tbst Group. 



1 Mean for j 



Mean for 


Cow No. 

Period I. 

Period IT 

Difference. 

Cow No. 

Period I 

Period II. 

Difference 


11) 

lb. 

Per cent 


lb. 

lb 

Per cent. 

8 

14 8 

11-7 

- 20-9 

19 

17*6 

14*2 1 

- 19*3 

17 

141 

11-6 

-177 

16 

14*2 

11*5 

- 19*0 

14 

19 3 

160 

-171 

7 

17-6 

14-4 

- 18-2 

5 

11-4 

9*5 

- 16*6 

15 

15*2 

12*6 

-171 

2 

18*3 

16*3 

- 16-4 

12 

14*8 

12*4 

- 16-2 

0 

14-8 

12-4 

- 16*2 

23 

18*5 

15 8 

- 14*5 

8 

11*3 

10-8 

- 4*4 

in 

9*9 

9*5 

- 4*0 

Mean fori 

104 0 

87*3 

-161 


107 8 

90*4 

- 16*2 

group J 







(?>) PERCENTAGE OF FAT 



Pel cent. 

Per cent. 

Per cent. 

1 

Pei cent ' 

Per cent 

Percent 

2 

4*60 

4*16 

- 0*35 

12 

3 85 

3*80 

- 0*05 

8 

3 89 

3*91 

+ 0*02 

15 

3*62 

3*70 

+ 0*08 

17 

3*41 

3*55 

+ 0*14 

19 

4*05 

4*14 

+ 0*09 

6 

4*48 

4*66 

f 018 

10 

3*85 

3 99 

+ 0*14 

14 

413 

4*31 

+ 0*18 

7 

4*10 

4*25 

+ 0*15 

5 

4*15 

4*34 

+ 0*19 

23 

4*33 

4*50 

+ 0*17 

9 

3*80 

3*99 

+ 0*19 

16 

4*45 

4 70 

+ 0*25 

Mean fori 
group J 

4*05 

4*13 

+ 0*08 

1 

... 

4*04 

1 

4-16 

1 

+ 0*12 


(c) PERCENTAGE OF SOLIDS-NOT-FAT. 



Per cent 

Per cent. 

Per cent 


Per cent 

Per cent. 

Per cent. 

17 

9*06 

8*72 

- 0*34 

12 

8*77 

8*51 

- 0*26 

2 

8*93 

8*69 

- 0*24 

19 

9*10 

8*86 

- 0*24 

9 

8*82 

8*67 

- 0*15 

23 

8*92 

8*75 

- 0*17 

6 

9*05 

8*94 

- 0*11 

16 

9*43 

9*26 

- 0*17 

14 

8*83 

8*74 

- 0*09 

7 

9*01 

8*92 

- 0*09 

5 

8*93 

8*86 

- 0*07 

15 

8*83 

8*76 

- 0*07 

8 

8*95 

8*91 

- 0*04 

10 

8*80 

8*85 

- 0*04 

Mean for \ 
group J 

8*94 

8*79 

- 0*15 

1 


8*99 

8*85 

- 0*14 
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Although the effects on the means for the whole period were 
thus so small as to be practically negligible, this was by no 
means the case at different intervals during the period — as may 
be seen in fig. 57, p. 332. The fluctuations there indicated are 
precisely similar to those recorded in the case of the morning 
milk (p. 308 ; cf. also fig. 56, p. 331) — the improvement, as com- 
pared with the Control Group, indicated by the means foT the 
first week being followed by a marked deterioration in the 
second week, after which probably the differences between the 
two groups gradually disappeared, the divergence in the third 
week being attributable mainly, if not entirely, to the excep- 
tional records of Cow No. 8.^ 


rercentage of Solids-noUFaU 

From the data given in Table V. (c), p. 310, it will be seen 
that the changes in the mean percentages of solids-not-fat in 
the milk of the two groups were greater than those recorded in 
the case of the morning milk. Here again, however, the decrease 
in the group means was practically identical in both cases, and, 
moreover, the comparison of the individual records in the two 
groups leads to the same conclusion. 

Nor is any striking difference to be detected between the 
changes recorded week by week by the two groups {vide fig. 57, 
p. 332), the record for the first two weeks being indeed almost 
exactly parallel. 

It may safely be concluded, therefore, that the percentage of 
solids-not-fat in the evening milk was not appreciably affected 
by the changes of treatment under investigation. 


Summary of Conclusions as to Effects of Changes 
investigated in Period II. 

It would appear from the foregoing discussion of the experi- 
mental data obtained during Period II. that the immediate 
effect of the substitution of the highly nitrogenous ratiop, given 
in the morning only, for the ration poor in nitrogen and given 
morning and evening, was to cause a slight virtual improve- 
ment all round both at the morning and at the evening milk- 
ings. This improvement was, however, only very temporary, 
being followed indeed by a reaction in the opposite direction, 
whilst towards the end of the period there were indications that 

^ The relative deterioration in the second week would not have been ho great 
but for the unusually high increase recorded in this weelT by Cow No. 8 of the 
Control Group (cf. Table XV., p. 337). This explains also the marked fall in the 
mean for the Control Group for the following week. 
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the effects of the changes had already disappeared or were rap« 
idly disappearing. 

These generalisations apply more especially to the milk- yield 
and percentage of fat — ^the changes in the case of the percent- 
age of solids-not-fat being less sharply defined. 

The changes of treatment had practically no effect on the 
ratio ‘of the morning yield and percentage of fat to the corres- 
ponding values at the evening milking, as may be seen by com- 
paring the mean ratios for Periods I. and II. given in Tables II. 
and III., pp. 302, 303. 

The changes in live- weight of the cows during Period IT. 
were : — 


Conti ol Gioup. 

Cow No Gttm(+)or 

cow NO. Lohh(-) 

lb. 

Test Group. 

lb. 

2 

+ 2 

7 

-24 

5 

-h26 

10 

+ 2 

6 

+ 32 

12 

-18 

8 

+ 8 

16 

- 2 

9 

-20 

16 

- 8 

14 

+ 4 

19 

- 4 

17 

-10 

23 

-16 

Total gain or Iosr 

+ 42 

Total gam or loss 

-70 

Average per cow 

+^_6 

Average per cow 

-10 


It will be noted that whilst the changes on the whole were 
very slight, there was a slight falling off in weight in the case of 
the Test Group cows, whereas the Control Group cows gained 
slightly in weight on the average. The Test Group cows were 
thus apparently at a slight disadvantage in some respect, and 
this may perhaps account partly for the extreme smallness of 
the changes recorded (compare, however, p. 324). Wherein the 
disadvantage lay it is difficult to say, but it may perhaps have 
been in some way connected with the trying nature of the 
season, since no such disadvantage was observed when practi- 
cally the same rations were compared in 1903 {mde. ‘ Transac- 
tions,' 1904, pp. 274-276). 


Period III. — Decorticated Cotton-cake v. Maize. 

The only change made at the end of Period 11. (on August 2) 
consisted in the substitution of 3 lb. maize-meal in the daily 
ration of each cow of the Test Group for the 3 lb. decorticated 
cotton-cake of the daily ration supplied to these cows through- 
out Period II.— the stall food of this group being thus still 
given in the morning only. 

A comparison of the results of Periods II. and III should. 
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TABLE VL— Comparison op Periods II and III. 
Morning Milk. 

(a) YIELD. 



Control Group. 



Tiwt Group 


Cow No. 

Mean for 

Penod II j Period til. 

Difference. 

Cow No. 

Mean for 

Period II 1 Period III 

Difference. 


lb. 

lb 

Per cent. 


lb. 

lb 

Per cent. 

17 

17*9 

in -3 

- 14*5 

1 ^ 

16*1 

13*8 

- 14*3 

5 

13-3 

11*8 

- 11-3 

16 

17-8 

in 6 

- 12*4 

2 

23*8 

21-2 

- 10*9 

23 

22*6 

20*1 

- 10*7 

6 

141 

12 8 

- 9-2 

19 

19*3 

17*6 

- 8 *8 

9 

18-3 

16*7 

- 8*7 

16 

16*2 

15*0 

- 7*4 

8 

17-7 

16*7 

- 5*7 

7 

18*4 

17*4 

- 5 *4 

14 

21*2 

20-3 

- 4*2 

10 

14*1 

13*4 

~ 5*0 

Mean for\ 

126*3 

114*8 

- 9*1 


124*4 

112 9 1 

- 9*2 

group J 






(6) PERCENTAGE OF FAT. 


n 

Pi r cent 

3*20 

Per cent 

3 25 

Per cent. 

+ 0*05 

7 

Per cent. 

2*7 * 

Per ( enl 

2*77 

Pei cent. 

- 0*02 

6 

3*66 

3*72 

+ 0*06 

19 

2*95 

2*99 

+ 0*04 

2 

2 72 

2*87 

+ 0*15 

12 

2*51 

2*55 

+ 0*04 

14 

2*62 

2*79 

+017 

10 

3*41 

3*55 

+ 0*14 

8 

2*71 

2*91 

+ 0*20 

15 

2 45 

2*65 

+ 0*20 

9 

2 69 

3*00 

+ 0*31 

16 

3*05 

3*32 

1 + 0*27 

17 

2*21 

2 53 

+ 0*32 

23 

2 67 

3*03 

+ 0*36 

Mean for'! 
group J 

2*83 

3*01 

+ 0*18 

1 

1 

I 

2-83 

1 

2 98 

1 

1 + 0*15 


{c) PERCENT A(JE OP SOLIDS -NOT-F AT. 



Rer cent 

Pei cent 

Per cent 


Per cent. 

Per cent 

Per cent. 

9 

8*88 

8*69 

- 0*19 

12 

8*77 

8 25 

- 0*62 

8 

1 9*03 

8*87 

- 0*16 

10 

9*09 

8 81 

- 0*28 

14 

I 8*91 

8*77 

- 0*14 

7 

8*99 

8*78^ 

- 0*21 

5 

1 8*97 

8*86 

- 0*11 


9*35 

9*21 

- 0*14 

2 

8*83 

8*73 

-010 

19 

9*00 

8*88 

- 0*12 

6 

1 9*12 

9*07 

- 0*05 

16 

8*95 

8*84 

- 0*11 

17 

1 8*88 

8*92 

+ 0*04 

23 

8*88 

8*85 

- 0*03 

Mean fori 

1 

8*96 


-a 13 


• 



8*84 

... 

9-00 

8*80 i 

1 - 0*20 

1 

group J 

1 
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therefore, furnish information as to the effects of this change 
from a highly nitrogenous food to a food poor in nitrogenous 
constituents/ or, more strictly, from decorticated cotton-cake 
to maize. 

The data requisite for this comparison are contained in 
Tables VI. and VII., pp. 313 and 316. 

Morning Milk. 

Yield. 

From the data contained in Table VI. (a), p. 313, it will be 
observed that the average decrease of the morning yield for 
Period III. was practically the same for both groups, and, 
moreover, that these means are a fair index of the changes in 
the case of the individual cows. Taking the period as a whole 
the effect of the change of food on the yield was thus practi- 
cally nil 

On comparing the “ weekly ** ^ means (fig. 56, p. 331 ), however, 
it will be seen that the mean yield for the Test Group was 
more nearly equal to the mean yield for the Control Group 
during the first half of Period III. than during any other 
period of the experiment subsequent to the week ending 
July 11, from which it would appear that the change to maize 
tended at first to check the falling off in yield somewhat — i.e., 
to produce a virtual increase of yield as compared with the 
Control Group. The effect, however, was very temporary, and 
there were indications during the last week of the period of a 
falling off of the yield as compared with the Control Group. 

At the most the changes effected were but slight, the virtual 
improvement in the first week amounting per day to but 1’6 
per 100 lb. total yield. It is doubtful whether the methods of 
experiment are precise to the degree necessary for the detection 
of such slight eftects. 

Percentage of Fat. 

From the data in Table VI. (6), p. 313, it will be observed that 
the rise in the percentage of fat was slightly more pronounced 
in the case of the Control Group, and the inference as to the de- 
pressing effect of maize on the fat-content is strengthened some- 
what by the comparison of the records of the individual cows. 

On comparing the weekly ” means (fig. 66, p. 331), however, 
it will be noted that the depression was very pronounced only 
in the first few days of the period — a depression of 0*14 per cent, 

^ Of. * Trans,’ 1902, vol. xiv. p. 295; 1904, vol. xvi. p. 276. 

® The period is subdivided into three intervals of 5, 7, and 7 days respectively 
[y%di p. 801). 
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as compared with the Control Group, being indicated by the 
means for the first five days — but that in the rest of the period 
no such depression is recorded, the original conditions being 
apparently rapidly restored. 

Percentage of Solids-not-Fai, 

From the data given in Table VI. (c), p. 313, it will be observed 
that the falling off in the percentage of solids-not-fat was rather 
more pronounced in the case of the mean for the Test Group 
than in the case of the Control Group ; and, moreover, this is 
fully borne out by the comparison of the records of the individual 
cows, although the magnitude of the ..depression is exaggerated 
by the exceptionally large depression in the case of Cow No. 12,^ 
and still further slightly by the fact that No. 17 (Control Group) 
alone of the fourteen cows recorded an actual increase in the 
period under discussion. 

On referring to the diagram (fig. 56, p. 331), in which the 
“ weekly ’’ means are contrasted, it will be noted that the de- 
pression of the mean for the Test Group relative to that of the 
Control Group was marked in the first few days after the change 
of food — the mean for the Test Group falling for the first time 
below that of the Control Group — and was even more marked in 
the second week, but that there were signs of a return to normal 
conditions towards the end of the period. 

The change from decorticated cotton-cake to maize thus 
undoubtedly was followed by a falling off in the percentage of 
solids-not-fat, amounting on the average during the first ten days 
or so, if not longer, to 0*05--0*l per cent. 

Evening Milk. 

The data referred to in the discussion of the records for the 
evening milk during the Third Period are contained in Table 
VII., p. 316. 

Yield. 

From the data given in Table VII. (a), it will be seen that the 
falling off in the average evening milk-yield was decidedly more 
pronounced in the case of the Test Group than in the case of 
the Control Group, and, moreover, Jhat the group means are a 
fair index of the changes in the case of the individual cows. 

From the “weekly” means (fig. 57, p. 332) it will further be 

^ Attention may here be directed to the remarkable falling off of the proportion 
of solids-not-fat in the milk — morning and evening — of this cow, from about the 
middle of Period II. onwards. It is greatly to be regretted that it was not pos- 
sible to make a more detailed analysis of the samples taken from this cow. 
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TABLE VIL— Comparison of Periods II. and III 
Evening Milk. 

(o) YIELD. 



CONIKOL GrOPH 



Test Group. 


Cow No j 

Mean for 

Period 11 ^ Period III. 

Difference. 

Cow No. 

Mean for 

1 

Period 11 . 1 Period III. 

Difference 


1 1 

1 lb i 

lb. 

Per cent. 


^1 

Ib 

1 

lb 

Per cent. 

17 

11-6 j 

9-6 

-17*2 

23 

L5-8 

12-3 i 

-22*2 

2 

15-3 

12-8 

-16*3 

12 

12-4 

9-8 1 

-21*0 

8 

11*7 

100 

-14*5 

7 

14-4 

11-4 

-20*8 

14 

16 0 

140 

-12*5 

15 

12-6 

10-6 

-15*9 

9 

12-4 

10-9 

-12*1 

19 

14-2 

121 

-14*8 

G 

10-8 

9*6 

-11*1 

10 

9-5 

81 1 

-14*7 

5 

9-5 

8-9 

- 6*3 

Ivl 1 

11 5 

9*9 

-13*9 

Mean fori 
group J 

1 

87-3 

75-8 

-13*2 

... 

90*4 

74*2 

-17*9 


(b) PEBCENTAGE OP PAT. 



per eent 

Per cent 

Per cent 


1 Percent. 

Per eent 

Pel cent. 

2 

415 

4-04 

-Oil 

23 

, 4-50 

412 

-0*38 

It 

1 4 31 

4*26 

-0*05 

7 

1 4 '25 

411 

-0*14 

17 

3 55 

3 53 

-0*02 

10 

1 3 '99 

3 '98 

-0*01 

8 

1 3'91 

3*96 

+005 

19 

4 14 

419 

+ 0*05 

r> 

4;i4 

4*57 

+0*23 

12 

1 3 '80 

3 '88 

+0*08 

6 

1 4 GO 

4 99 

+0*33 

16 

4'70 

4-79 

+ 0*09 

9 

3 99 

4 41 

+0*42 

15 

3 70 

3-84 

+0*14 

Meanfol | 
group j 

413 

4 '25 

+0*12 

... 

416 

4'13 

-0*03 


(c) PERCENTAGE OF 

SOLIDS-NOT-PAT. 



Per eent 

Per cent 

Per e( nt. 


1 Percent 

Pei cent 

Per cent. 

5 

8*86 

8*78 

-0*08 

12 

8*51 

8 '24 

-0*27 

8 

8*91 

8*86 

-0*05 

7 

8 '92 

8*78 

-0*14 

o 

8*69 

8 '69 

0*00 

23 

8 '75 

8 '67 

-0*08 

6 

8*94 

8 '94 

0*00 

19 

8 '86 

8 '80 

-0*06 

14 

8*74 

8 '74 

0*00 

10 

8*85 

8 '83 

-0*02 

9 

8-67 

8 '73 

+0*06 

15 

1 8 '76 

8-76 

0*00 

17 

8 72 

8-78 

+0*06 

16 

1 9*26 

9-28 

+0*02 

Mean fm 1 

8*79 




1 



group J 

8'79 

0*00 

... 

j 8 '85 

8*77 

-0*08 
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noted that the decrease as compared with the Control Group 
was confined to the first half of the period, the means for the 
last week indicating a return to normal relations. 

The change of food was thus followed by a slight falling off, 
as compared with the Control Group, in the yield of the Test 
Group cows at the evening milking, the efiect being, however, 
only yery temporary and slight. 


Percentage of Fat, 

The differences between the mean percentages of fat for 
Periods II. and III. respectively (Table^VII. (6), p. 316) for the 
two groups are in sharp contrast, in that whereas a pronounced 
rise took place in the case of the Control Group, the mean for 
the Test Group showed an actual decrease, pointing to the 
conclusion that the change of diet caused an even greater 
deterioration in the fat-content of the milk of the Test Group 
as compared with the Control Group. 

This conclusion is, on the whole, borne out by a comparison 
of the data for the individual cows, although it may be noted 
that the depression of the mean fat-content in the case of the 
Test Grodp is exaggerated by the exceptionally large decrease 
Tecorded by Cow No. 23. 

When the ** weekly ** means are compared (fig. 57, p. 332), it 
is apparent that the falling off was confined to the first half of 
the period, there being signs that the depressing effect had 
ceased towards the end of the period. 


Percentage of Solids-noUFaL 

The mean percentages of solids-not-fat for Periods II. and 
III., and the differences between them, are recorded in Table 
VII. (c), p. 316. 

It will be noted that the changes recorded are very slight, 
except in the case of cows 7 and 12 (Test Group), and hence that 
there is very little difference in the group means for the two 
periods. 

Nor do the “ weekly ” means furnish any indications that the 
change of diet had any pronounced effect on the proportion of 
non-fatty solids in the evening milk (fig. 67, p. 332), unless, 
indeed, the fact be of significance in this connection that from 
the commencement of this period onwards the mean percentage 
for the Test Group was almost invariably lower, than that for 
the Control Group, whereas previously it had been invariably 
higher. 
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In view of the uncertainty attaching to the data concerning 
solids-not-fat, it is not advisable, however, to go beyond the 
practical conclusion — viz., that the change of diet did not at any 
time during the period^ considerably affect the proportion of 
solids-not-fat in the evening milk. 


Summary of Conclusions as to Effects of Change 
investigated in Period III. 

It would appear from the foregoing discussion of the experi- 
mental data obtained during Period III. that the replacement 
of the highly nitrogenous food (decorticated cotton-cake) by 
food poor in nitrogen (maize) had but little effect on the milk- 
yield under the conditions of the experiment, producing, if 
anything, a slight temporary improvement of the morning yield 
— as noted in previous years, ^ — but not of the evening yield. 
Indeed, after the first week the evening yield showed signs of 
falling off. 

The 'perceidage of fat suffered for a time a virtual decrease in 
the case of both the morning and evi ^ ing milk, whilst there 
were indications of a similar deterioration in the percentage of 
solids-notfat 

The changes produced were, however, in all cases very slight 
and apparently of a more or less temporary nature. With this 
limitation the observations are in agreement with those of 
previous years. ^ 


Period IV. — Morning Feeding v. Morning and Evening 
Feeding. 

On referring to the schematic outline of the experiment on 
p. 290, it will be noted that the only difference in the treatment 
of the two groups during Period III. was that whereas the 
cows of the Control Group received half their dry food in the 
morning and the other half at night, the cows of the Test Group 
received the whole ration for the day at the morning milking. 
At the end of this period the groups were treated alike in this 
respect also, the Test Group cows receiving their dry food in 
two halves daily for the remaining twenty days (Period IV.) 
during which samples were taken. 

A comparison of the records for Periods III. and IV. may 

^ Tlie app^nt cletei loi ation in the second week is largely explained by the 
ex^ptwnai tncnaae lecoided in thm week by Cow No. 9 (Control Group) (of. 
Xable XVI,, p. 338) 

^ Trans., 1902, p. 295 ; 1904, p. 276. 



MXLK IKVKSTIGATIOiJS AT GARFORTH, 1004. 


319 


hence be expected to furnish evidence as to the relative merits 
of the two modes of feeding.^ 

Morning Milk. 

The data requisite for this comparison are contained in Table 
VIII,, p. 320. It should be noted that the period is subdivided 
into three intervals of 5, 7, and 8 days respectively, and the 
means for these intervals are referred to in the discussion as the 
“ weekly means. 

Yield. 

From the mean decreases for the groups (Table VIII. (a), p. 
320), it will be seen that the morning yield of the Test Group 
fell off proportionately rather more than that of the Control 
Group, but on further analysis of the table it will be found 
that the difference is largely accounted for by the exception- 
ally high falling off in yield in the case of Cow No. 7. 

Moreover on referring to the " weekly ” means, as recorded 
graphically in fig. 56, p. 331, it will be noted that already before 
the close of Period 111. there were indications of a tendency for 
the mean yield of the Test Group to diminish at a rather more 
rapid rate than that of the Control Group, so that the difference 
cannot be attributed entirely — if indeed even in part—* to the 
change in the mode of feeding. If the latter had any effect 
at all on the yield then, from the diagram it would appear to 
have slightly acceutuaied the falling off as compared with the 
decrease in the yield of the Control Group. 


Percentage of Fat. 

From the data given in Table VIII. (?>), p. 320, it will be noted 
that in the case of the majority of the cows of both groups very 
striking increases of the percentage of fat were recorded during 
Period IV., and further, that on the whole the improvement was 
distinctly greater in the milk of the Control Group than in that 
of the Test Group. The difference between the mean increases 
for the groups amounting to 0*06 per cent. 

The change in the mode of feeding was thus apparently rather 
detrimental in this respect. When the “weekly” means are 

^ Further reference (cf. p 298) must here be made to the fact that during this 
period four cows — viz., Nos. 6 and 14 of the Control Group and Nos. 10 ar^d 23 of 
the Test Group — for the purposes of another experiment, were housed through 
the night, receiving hay ad hb. to compensate f3r the removal from pasture. 
Since the two pairs are fairly ‘ ‘ ecjual ” in most respects, it is believed that this 
variation from the treatment of the remaining cows will not appreciably affect 
the general conclusions as to the mode of feeding. 
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TABLE VIII. — CoMi’AKisoN of Pkbiods III and IV. 
Moknino Milk. 


(a) YIELD. 



Control Oroli 


Tkst Group 


1 Mean for 



Mean for 


Cow No 

IVriod in 

1 Peiiod JV 

DifTercnce. 

Cow No 

Poiiod III. 

1 _ _ 

1 Period IV. 

DijQTeronco. 


1'.) 

\h 

Per tent 


1 lb. 

1 lb. 

Per cent. 

5 

11*8 

9 r, 

- 19-5 

7 

17*4 

12-4 

-287 

17 

15%3 

130 

-15 0 

23 

201 

16-2 

- 19-4 

8 

16 7 

14-2 

- 15-0 

12 

13*8 

11 5 

-167 

9 

16 7 

14 3 

- 14-4 

10 

134 

11-2 

- 16-4 

() 

12 8 

11 0 

- 14-1 

16 

150 

12-9 

- 14 0 

14 

20 

17*5 

-137 

15 

15 6 

13-7 1 

- 12-2 

2 

21 2 

18 8 

- 11*3 

19 

17-6 

15-6 

- 11*4 

Mean lor ) 

114 S 

98 » 

- 14*4 


112-9 

93 5 , 

- 17*2 

group j 




1 



(h) I'KBCKNTAGE OE EAT. 



Pti cent 

Per ( 1 lit 

Pi r 1 ( nt 


1 Pci 1 1 111 

Pti cent 

Pei tent. 

s 

2 91 

3-00 

+ 0*09 

7 

1 2 77 

2 80 

+ 0*03 

17 

2 53 

2 66 

+011 

10 

' 3 55 

3 59 

+ 0*04 

6 

3-72 

4-03 

+ 0*31 

12 

2 55 

2 66 

+ 0*11 

14 

2 79 

3 12 1 

+ 0*33 

19 

2 99 

3-23 

+ 0*24 

9 

3 00 

3 35 

+ 0*35 

15 

2-65 

2-94 

+ 0*29 

o 

2-87 

3 23 

+ 0-36 

16 

3 32 

3-77 

+ 0*45 

T) 

3-25 

3-80 

+ 0*55 

23 

3-03 

3-60 

+ 0*57 

Mian foi 1 
group j 

3-01 

i 

8 31 

1 

+ 0*31 j 


1 2-98 

1 

1 3-23 

+ 0*25 


(c) PKKCKN^ 

PACJK OF 

SOLIDS NOT-FAT. 



Pci lent 

Pel cent 

P« 1 Cl nt 


1 Pt r ( t lit 

Pit c( nt , 

Pel cent. 

8 

8-87 

8-66 

0*21 

12 

' 8 25 

7-90 

- 0*36 

2 

8-73 

8 55 

- 0*18 

15 

8 84 

8-68 ' 

- 0*18 

6 

9 07 

8-97 

- 0*10 

23 

1 8-85 

8-7.3 1 

- 0*12 

5 

8*86 

8-78 

- 0*08 

7 

1 8 78 

8-68 

- 0*10 

9 

8-69 

8 62 

- 0*07 

19 

8-88 

8-80 ' 

- 0*08 

17 

8-92 

9 04 

+ 0*12 

10 

8-81 

8-80 

- 0*01 

14 

8-77 

8-94 

+ 0*17 

16 

9-21 

9-27 

+ 0*06 

Mean for \ 
group J 

8-84 ! 

1 

8-80 

J 

- 0*04 


8-80 

8-70 

- 0*10 
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A 

compared (fig, 56, p. 331), it will be observed that the deteriora- 
tion was most pronounced in the first “ week,” but was apparent 
to a lesser extent throughout the rest of the period. 

Percentage of Solids-noUFat, 

From the data given in Table VIII. (c), p. 320, referring to the 
percentage of solids-not-fat, it will be noted that the group 
means for Period IV. show a falling off in both cases, the 
greater decrease being recorded by the Test Group, so that a 
slight falling off in the proportion of solids-not-fat is indicated 
as the result of the change in the mode of feeding. 

This conclusion is strengthened by the comparison of the 
records of the individual cows in the two groups, and on re- 
ferring to the diagram, fig. 56, p. 331, it will be noted that the 
falling off was marked in the earliest stages and practically 
maintained throughout the period. 

Evening Milk. 

The data referred to in the discussion will be found in Table 
IX., p. 322. 

Yield, 

From the data in Table IX. (a), p. 322, it will be observed that 
the mean evening yield of the Test Group did not fall off quite 
so markedly as the mean yield of the Control Group, and, more- 
over, this conclusion is borne out by a comparison of the differ- 
ences for the individual cows in each group. 

The fact must not be overlooked, however, that by this time 
the yield of milk at the evening milking had in most cases 
become very small, and hence the possibilities of error would be 
considerably increased. 

From the diagram, fig. 57, p. 332, it will further be observed that 
the improvement relative to the yield of the Control Group 
was confined to the first half of the period, and, moreover, that 
it was but the continuation of a tendency in this direction 
noticeable in the latter half of the previous period. If the 
differences may be attributed to the change in the mode of 
feeding, they must be regarded as indicating a relative improve- 
ment of the evening yield for a short peiiod after the change. 

Percentage of Fat, 

From the data in Table IX. (5), p, 382, it will be seen that 
a decidedly greater increase in the percentage of fat in the 
evening milk was recorded in the case of the Test Gioup than 
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FABLE 

IX. — (^OMPABIBON 

OP Periods III, 

. AND IV, 





Evening 

Milk. 







{a) YIELD. 





Control Group 



Tfst Group. 



Mean for 



! Mean fur 


Oow No 1 

IVriod Til 

Period IV. 

Difference 

Cow No 

Pciiod III 

Pcnofl IV. 

Difference. 

1 

lb * 

lb 

Pei cent 


lb 

lb 

Pei cent. 

14 

14-0 

13*2 

- 5*7 

10 

8 1 

7*6 

- 6*2 

8 

10-0 

8*7 

-130 

16 

9-9 

9*2 

- 71 

i\ 

9*6 

8-2 

14-6 

7 

11-4 

101 

-11*4 

2 

12-8 

10-9 

-14*8 

19 

121 

10*5 

- 13*2 


9 6 

7*8 

-18*8 

23 

12*3 

10*2 

-17*1 

9 ' 

10*9 

8-4 

-22*9 

15 

10-6 

1 8-7 

-17*9 

f) 

8*9 

6 1 

-31*5 

12 

9*8 

7 5 

-23*5 

Mean for ) i 

75*8 

63-3 

16*5 


74 2 

63-8 

-14*0 

group j 1 



1 




(6) PERCENTAOR OF 

FAT. 




Per cent. 

Per cent 

Pel cent 


1 Pei cent 

Fei cent 

Per cent. 

8 1 

3-96 

3-88 

+0*02 

12 

' 3-88 

3-84 

-0*04 

2 

4-04 

4-09 

+ 0*05 

7 

1 4 11 

4 08 

-0*03 

6 

4*99 

5 07 

+0*08 

19 

4*19 

4-36 

+0*17 

r> 

4 r>7 

4*73 

+0*16 

15 

1 3 84 

4 07 

+0*23 

14 

4 26 

4 ‘46 

+0*20 

23 

1 4 12 

4-43 

+0*31 

9 

4 41 

4-62 

+0*21 

ID 

1 3 98 1 

1 4 38 

+0*40 

17 

3 53 

3 85 

+0*32 

16 

' 4 79 

5 28 

+0*49 

Mean for | 
group J 

4-25 

4 39 

+ 0*14 

... 

413 

' 4 3fl 

+0*22 


(r) PKRCENTAdK OF 

SOLIl)8-NOT-FAT. 


1 

1 Per cent. 

J’ei cent 

IVi cent 


Per cent 1 

Pei cent 

Per cent 

5 , 

8-78 

8-42 

-0*36 

12 

8-24 

7*66 

-0*58 

14 

8-74 

8-48 

-0*26 

10 

8*83 

8-54 

-0*29 

8 

8-86 

8 63 

-0*23 

15 

8-76 

8 52 1 

-0*24 

6 

8-94 

8-74 

-0*20 

23 

8*67 

8-50 

-0*17 

2 

8 69 

8-54 

-015 

7 

8-78 

8-66 

-0*12 

9 

8 73 

8 61 

0*09 

19 

8*80 

8*75 ' 

-0*05 

17 

8-78 

8 87 

+0*09 

16 

9-28 

9-27 1 

0*01 

Mean for I 
group j 

8 79 

8-62 

- 0*17 

1 

8-77 

8*56 

-0*21 
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in the case of the Control Group ; and apart from Nos. 7 and 12, 
which recorded an actual decrease, this is well borne out by 
comparison of the individual changes in both groups. 

From the diagram, fig. 57, p. 332, it will further be noted that 
the greater increase was confined to the first half of the period, 
the mean fat-content of the milk of the Test Group during the 
last 8 days showing indeed an actual falling off, whereas a 
decided rise was recorded in the case of the Control Group.^ 

There was thus a slight improvement in the percentage of 
fat in the evening milk of the Test Group — as compared with 
the Control Group — during the first half of Period IV. ^ 

Percentage of Solids-not-Fat 

The data in Table IX. (c), p. 322, are inconclusive as to the 
effect of the change in the mode of feeding on the percentage of 
solids-not-fat in the evening milk. For although the group 
means indicate a slightly greater falling off in the case of the 
Test Group than in the case of the Control Group, the comparison 
of the records of the individual cows rather indicates that this 
difference was purely accidental, and determined entirely by the 
remarkable falling off in the case of Cow No. 12, to which 
allusion has been made previously (p. 315). To this cow, more- 
over, is mainly attributable the remarkable falling off in the 
mean for the Test Group during the latter half of the period, 
which is evident in the diagram (fig. 57, p. 332). 


Summary of Conclusions as the Effects of Change 
investigated in Period IV. 

It would appear from the foregoing discussion of the experi- 
mental data obtained during Period IV. that the change from 
the system of giving all the stall food at the morning milking 
to the giving of it in two halves at the morning and evening 
milkings respectively, was followed by a slight falling off in the 
morning milk-yield and its content of fat and solids-not-fat, 
whereas the changes in connection with the evening milk were 
rather in the opposite direction — the percentage of solids-not-fat 
alone forming a doubtful exception. These conclusions are, in 
the main, in harmony with those arrived at in previous years 
(‘Transactions,' 1903, 1904), and particularly with respect to 
the effect on the fat-content of the morning milk. 

^ The iluctuatioDB in the case of the individual oow«» diflPered conaiderahly, how- 
ever, during this week. (Cf. Tables XI.-XXTV.,«pi) 333 346 ) 

® Attention may be here directed to the considerable increases in the fat- 
content recorded m the case of many cows during this period — e , Nos. 10, 16, 
17, 23. (Cf. also morning milk, p. 320.) 
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The changes in live-weight of the cows during Periods IIL 
and IV. {Le,, after the return to the ration of Period I.) were as 
follows : — 


Control Qronp. 

Gain or 

Test Group. 

Gain (+) or 

Cow No. 

Lobs ( - ) 
lb 

Cow No 

L088(“) 

lb. 

2 

-44 

7 

-22 

5 

+ 56 

10 

+ 14 

6 

+ 2 

12 

4- 6 

8 

+ 20 

15 

+ 20 

9 

+ 10 

16 

-28 

14 

-12 

19 

+ 4 

17 

+ 30 

23 

-24 

Total gain 

or loss + 62 

Total gain or 

loss - 20 

Average per cow -f 9 

Average per 

cow - 3 


As during Period II., so also during the latter half of the ex- 
periment, the changes in weight were, on the average, only 
slight, although the falling off previously noted in the case of 
the Test Group cows was in several cases continued throughout 
the experiment. 

General Ekview of the Whole Experiment. 

Throughout the foregoing discussion of the data obtained in 
the experiment, it has been repeatedly noted that the changes 
under discussion were very slight, and, moreover, that the in- 
dividuality of the animals is a factor of such importance that 
the variations thereby introduced rendered the mean values for 
the groups in many cases unsafe as indicating the nature of 
the changes that took place during the period to which they 
referred. 

In this connection it should be borne in mind that the con- 
ditions under which these experiments were carried out were in 
some respects^ such as to give rise to the greatest possible 
fluctuations from morning to evening and from day to day in the 
yield and quality of the milk, and hence a correspondingly 
greater uncertainty in the deduction of the effects of the changes 
investigated. 

No pretensions are made, therefore, to regard the experiments 
as being more than a qvalitative test of the effects of the changes, 
although they are apparently sufficiently precise to furnish at 
least an approximate estimate of the magnitude of the effects 
involved. 

Bearing these limitations in mind, the following conclusions 

' For example, in lespoct of the great inequality of the intervals between 
milkings, the \ariabilit> of the climatic conditions and their effect on the 
pastures, Ac. 
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may safely be drawn as to the effects of the changes investigated 
in the present experiment : — 

1. A substitution of decorticated cotton-cake for maize-meal 

given to cows while at pasture day and night has very 
Uttle effect on either the quantity of milk produced or 
on its content of fat and solids-not-fat. 

2. Other conditions being equal, the morning milk is probably 

as a rule of slightly better quality when the stall food is 
given all at the morning milking than when only half 
is given in the morning and the rest at the evening 
milking. 

3. The individuality of each cow and its condition during the 

period of the experiment are important factors in de- 
termining the magnitude, and, to a lesser extent, the 
‘direction,'* of the effects produced. 

4. Bearing in mind the limitations imposed by conclusions 

(1) and (3), cows receiving decorticated cotton-cake to 
supplement pasturage may be expected to give milk of 
better quality than cows receiving the same weight of 
maize-meal. 

5. The effects of changes in the nature of the food and the 

mode of feeding are most pronounced immediately after 
the change, but rapidly diminish in intensity.^ 

It must be borne in mind that, strictly speaking, these con- 
clusions are valid only for the experiment under discussion ; but 
in view of the fact that precisely similar conclusions have been 
arrived at in the investigations of the three preceding summers 

Transactiqns,’ 1902, 1903, 1904), it must be considered highly 
probable that they are of widely general application, and prob- 
ably independent of the nature of the foods investigated. 

In brief, it may be regarded as definitely established that, 
under conditions smli as prevail at Garforth during the summer^ 
it is impossible to effect any marked improvement in the quality 
of the morning milk by any such simple changes as have been 
investigated in these experiments in the nature of the “con- 
centrated’' food supplied, or in the times of feeding. 


“Normal” Changes in the Milk- Secretion during the 
Experiment. 

The “normal” changes in the quantity and quality of the 
milk secreted during the experiment, as indicated by the fluctu- 
ations recorded in the case of the Control Group, afford several 
points of interest. « 

^ Thiti IS at variance with the conclusion arrived at m 1903 (Trans., 1904, 
p. 278). The present experiments are, however, considered more reliable, and 
certainly the results have been more minutely analysed. 
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It is commonly accepted that in the absence of disturbing 
influences, after the lapse of a few weeks immediately subsequent 
to calving, the milk-yield falls and the fat-content rises with 
considerable regularity as lactation progresses, whilst the pro- 
portion of solids-not-fat remains fairly constant. 

That the general tendency of the changes during the experi- 
ment here dealt with was in accordance with this generalisation 
is obvious from the diagrams, figs. 56 and 67, pp. 331, 332, the only 
notable' exception being in the marked falling off in the propor- 
tion of solids-not-fat from about the middle of July onwards, 
which was probably mainly attributable to the dry nature of the 
season, since a similar falling off during this period was reported 
in other parts of the country (vide Mr F. J. Lloyd’s letter to ‘ The 
Times’ of July 25, 1904). 

When the ciianges from week to week are compared, however, 
it will be seen that in several instances there were marked 
deviations from the regular course of the changes, — these devi- 
ations being apparent in the case of loth groups, and hence 
presumably attributable to some common cause. 

Thus, the mean milk-yield at the morning milking during the 
period August 7 to 13 was in the case of both groups actually 
higher than that for the immediately preceding period, this 
being the only occasion throughout the whole experiment when 
such was the case. 

Still more striking deviations are apparent in the case of the 
mean percentages of fat. Thus, instead of the expected steady 
increase, a falling off was recorded by both groups in the morning 
milk in the periods June 14 to 20, July 5 to 11, ^d notably 
August 14 to 20, and in the evening milk in the periods June 
28 to J uly 4, and August 2 to 6. 

Similar deviations, common to both groups, may also be noted 
in the case of the solids-not-fat — e y., in the morning milk in the 
periods July 19 to 25, August 2 to 6, August 21 to 25, and in 
the evening milk, notably in the period August 14 to 20. 

Since these deviations are common to both groups, and hence 
independent of the differential treatment to which they were 
subjected, they can scarcely be regarded as being purely for- 
tuitous, but must be ascribed to some common cause. As to 
the nature of this common cause, it is as yet impossible to speak 
with any degree of certainty ; but in view of the fact that the 
weather conditions constituted the most variable influence to 
which the cows were exposed, and that in previous experiments 
signs have not been lacking of irregular changes in the milk- 
secretion coincident with marked alteration of the weather condi- 
tions ('Transactions,’ 1904, p. 298), it would appear h 'priori not im- 
probable that the explanation of the above-mentioned deviations 
may be found in the variations of weather during the experi- 
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luent. In order to test this hypothesis, the fluctuations from 
day to day in the yield and quality of the milk secreted by the 
individual cows are being carefully compared with the records 
of the Garforth Meteorological Station^ and it is hoped that the 
results of this comparison may form the basis of a subsequent 
communication. 


The Mixed Milk oh the Herd 

As in previous years, in addition to the samples drawn from 
the milk of the individual cows, a sample was taken at each 
milking of the mixed milk of the whole herd, which comprised, 
on the average, about 20 cows. 

The mean results during each week for the percentages of 
fat and solids > not -fat in the morning and evening milk are 
given in Table X., together with the highest and lowest value 
found during the week. 


TABLE X. — Mixed Milk of the Herd. 






Mounino 





Evening. 



Week 

ending 


Fat 


Solids liot'lat 


Pat 


Solids not fat 



Mtan 

1 _ 

Min 

Mux 

Mean 

Min. 

Mux 

Moan 

Min 

Max 

Mean 

Min 

Max 

June 

13 

/ 

392 

/ 

2H7 

3 07 

/o 

8’96 

8^ 

9*03 

/o 

4*06 

sio 

4 43 

906 

8-70 

/ 

9*31 

•f 

20 

2-74 

2-42 

3 00 

8 97 

8 75 

9 13 

3 92 

3 70 

4 15 

904 

8*87 

9*18 

M 

27 

2 ’89 

2-54 

3'28 

9 03 

890 

9*27 

4*04 

3*47 


899 

8*88 

9-10 

July 

4 

2-96 

2 77 

8 11 

909 

8-94 

9 36 

418 

3 95 

4 bu 

906 

8-92 

9 22 

It 

11 

2*82 

2 60 

2 97 

9 11 

8 89 

9-26 

4*17 

3 95 

4 48 

894 

8'63 

9*11 

M 

18 

2-87 

2 74 

2-95 

906 

8-79 

9-27 

4 27 

iSSI 

4-60 

8*84 

8*54 

9 28 

11 

25 

2 96 

2 70 

3 42 

909 

8-81 

9 39 

4 20 

3-80 

4-58 

8 88 

8 68 

9*16 

Aug. 

1 

2 92 

2 77 

3 08 

8 93 

8 76 

9-23 

416 

3 75 

4 42 

8 74 

8*59 

9*13 

II 

8 

2 94 

2 80 

3 18 

8 77 

8 68 

8 97 

403 

3 60 

4 72 

8 76 

8*63 

8 98 

M 

15 

2 91 

2-57 

3 10 

884 

8-75 

8-93 

3 87 


4 30 

8 76 

8*62 

8 88 

II 

22 

2 89 

2*74 

2-98 

8 83 

8*76 

8 91 

ifhl 

3-70 

4-60 

884 

8-66 

mm 

II 

29 

3 10 

2-95 

3 35 

8 91 

8’«0 

9 02 

4 07 

,«87 

4 28 

8 74 

8*64 

8*86 

Sept 

5 

312 

2-90 

3-38 

8 71 

8 63 

8-79 

413 

3*70 

4 32 

864 

8*41 

8*75 

II \)\ 

(4 days) J 

3 37 

8 20 

3 60 

8 76 

8-72 

883 

4 62 I 4*20 

5 08 

800 

8 45 

8 55 

Moan 

296 

2*42 

3-60 

8 93 

8 63 

9-39 

412 

3-47 

1 


8‘88 

8 41 

9*31 


Taking the weekly averages, it will be noted that the quality 
of the mixed milk was remarkably constant throughout the 
experiment until the end of August, when the fat -content 
showed a decided improvement, but ^ marked deterioration 
occurred in the case of the solids-not-fat.^ The averages for 

^ The»e changes weie accompanied by a maiked accentuation of the falling off 
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the whole experiment were 2*96 per cent of fat, and 8*93 per 
cent of solids-not-fat m the morning milk, and 4*12 per cent of 
fat, and 8*83 per cent of solids-not-fat in the evening milk. 

These averages are remarkably similar to those obtained in 
1902 and 1903. 

It will further be noticed that the weekly average percentage 
of fat in the morning milk ranged from 2*74 per cent (June 20) 
to 3*37 per cent (September 9), and was invariably below 3 per 
cent until the end of August (August 23 to 29) — the daily results 
ranging from 2*42 per cent (June 20) to 3*60 per cent (Sep* 
teinber 8), whilst the weekly means recorded in the case of the 
evening milk ranged from 3*87 per cent (August 9 to 15) to 4"62 
per cent (September 9) — the daily results ranging from 3 47 
per cent (June 21) to 5 08 per cent (September 6). 

The weekly average in the case of the solids-not-fat varied 
in the morning milk from 8*71 per cent (August 30 to September 
5) to 9*11 per cent (July 5 to 11), and in the evening milk from 
8*50 per cent (September 6 to 9) to 9 06 per cent (June 7 to 13). 

In view of the practical importance of these data, the number 
of days during each successive week on which the mormng 
milk failed to reach the “ standard of 3 per cent of fat are 
recorded in the following table — ^ 

Wuk (ndiiig 

June 13 

.1 20 

I. 27 
July 4 

ft 11 

If 18 

If 25 

Aug 1 . 

ff 8 

ft 15 

ft 22 

fi 29 
Sq)t 5 

f 9 (foul (lays) 

Total . 50 


No of (IjvyR 
under 3 lat 

3 

5 
3 

3 

6 
7 

4 
4 
4 

4 

5 
1 
1 
0 


Thus the fat in the morning milk was below 3 per cent on no 
fewer than 50 of the 95 days on which samples were taken, the 
failure to reach tlie ‘‘standard” being almost a daily occurrence 
in the earlier part of July, but quite exceptional after the 4hird 
week of August 

in jield. Thw may be seen in lefeience to Table XXV , ]» 347, which contains 
data referring to the mixed milk of the fourteen oowb employed for the experi- 
ment previously discussed. 
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The soli ds-not* fat fell below the standard of 8*5 per cent on 
two occasions only — viz., August 31 and September 5 — in both 
cases in the evening milk, although indeed for the last ten days 
of the experiment the standard was only very narrowly exceeded. 
This falling off has been already alluded to (p. 326), and might 
probably have been considerably minimised had the conditions 
of the experiment admitted of suitable measures being adopted. 

The lowness of the percentage of fat in the morning milk is 
in complete accord with the observations of the preceding three 
summers.^ Out of more than 300 samples of the mixed morning 
milk of the Garforth herd, analysed during the summers of 
1901-4, not more than 30 percent have contained 3 per cent or 
more of fat ; and indeed the proportion is even lower in the case 
of the samples collected in the months of June and July. 
During these years changes have been made from time to time 
in the herd, so that the low fat-content cannot be attributed 
to any particular individual or individuals in the herd. More- 
over, evidence is gradually accumulating, from experiments 
carried out elsewhere, that when the conditions are similar to 
those at Garforth, partuularly xoith respect to the breed of cows 
and the times of milking, results of a precisely similar nature are 
usually obtained. As cases in point may be cited the inves- 
tigations lecently carried out at Cambridge and Beading, already 
alluded to (p. 296). In the former, the percentage of fat in 
the mixed morning milk of three cross-shorthorn cows fell from 
a mean of 3*67 per cent, recorded when milking took place at 
equal intervals, to a mean of 2*33 per cent when the night 
interval was extended to 16 hours, the corresponding values for 
the evening milk being 3*45 and 4*47 respectively. 

In the Beading experiments the mixed morning milk of eight 
shorthorn cows, milked at intervals of 15 and 9 hours respec- 
tively, contained 3 per cent or more of fat on four mornings 
only out of forty-two.^ 

The Garforth results require no stronger confirmation than 
is afforded by these two experiments alone. They, moreover, 
eflFectually refute the hypothesis that the poverty in fat of the 
morning milk may be due to more or less localised conditions, 
such as climate and the nature of the pastures. 

] Cf. ‘ Trans.,’ 1902, p. 298 ; 1903, p. 180 ; 1904, p. 305. 

In the report it is suggested that the poverty in fat ()f the milk is “ in great 
ineasme ” accounted for by the fact that most of the cows were quite newly 
calveii at the commencement of the experiment It should also be noted that 
the cqjys received large quantities of watery food (mangels). These were un- 
doubtedly contributory causes ; but in the light ot the Garforth and Cambridge 
ex{>erimcntB it is most probable that the low f|^t-content of the morning milk 
was in greatest measure due to the long night interval prior to the morning 
milking. Indeed, in a private communication Mr Percival of Heading informs 
the writer that the owner of the herd “ has since been compelled to add an hour 
to the shorter interval in order to get the milk up to standard in the morning.” 
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There can he no dovht that it ts determined almost entirely hy 
the great inequality in the intervals between m/dldngs. If the 
conditions at Garforth permitted of milking being carried out 
always at intervals of 12 hours, it is practically certain that the 
morning milk would rarely, if ever, contain less than 3 per cent 
of fat at any period of the year. 

Where very unequal intervals are necessitated, then, apart 
from judicious arrangement of the times of calving, the only 
ways apparently in which any marked improvement of a per- 
manent nature in the quality of the morning milk may be 
ensured, consist either in introducing into the herd a suitable 
proportion of cows of breeds noted for the high quality of their 
milk (say one or two Jerseys to every ten shorthorns), or by greater 
care being exercised in the selection of the cows to ensure that 
no cow which persistently yields milk of low quality shall 
be included in the herd. It is an open question, however, 
whether either of these methods, which would involve serious 
additional expense to the farmer, is generally practicable. In 
this counection attention may be directed to the marked differ- 
ences in the (quality of the morning milk of certain of the cows 
used for the present experiment — covi\ namely, of equal a^ 
and period of lactation — c.g,y compare Nos. 9 and 16, 5 and Y, 
17 and 1 9. 

The prospect of effecting any substantial permanent improve- 
ment by means of special foods or special methods of feeding is, 
in the light of our present knowledge, very slight. 

In conclusion, the writer would acknowledge his indebtedness 
to his colleague, Mr E. Percy Kaye, B.Sc., for valuable assistance 
in the preparation of the diagrams, and to Prof. E. S. Seton, 
B.Sc., for kindly criticism. 
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Fig 56 —Diagram 8HOWI^G FLLcruATioNfe i\ Tcield and Composition of Morning Milk 

(V^EBKLi Means) 
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Fig 57 — Divgram show no Fn:cT^ATIO^s in Iivld and Composition of Eveniito Milk 

(Wbekli Means») 
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MEAN DULY RESULTS 
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TABLE XXIII. COW No. 19. (Test Group.) Age, 6 years. 

Period op Lactation (to June 7), 8 weeks. Weight on Jnly 4, 10 cwt. 0 qr. 16 lb. ; Aug. 2, 10 cwt. 0 qr. 12 lb ; Sept. 12, 10 cwt. 0 qr. 16 lb. 

MEAN DAILY RESULTS. 
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TABLE XXVI. — Showing Total Yield op Milk, Fat, and Solids- 
not-Fat given by each Cow during the whole Experiment 
(95 days). 


Cow No, 

Total milk 
yield 

2 

galloiib * 

592-7 

5 

550*0 

6 

371*6 

7 

499*6 

8 

463*3 

9 

468-0 

10 

.351*5 

12 

442*4 

14 

585-8 

15 

467*7 

16 

4.32 6 

17 

462 2 

19 

521-9 

25 

575 4 

Total forl4f()ws \ 
(9^(la>h) / 

6575 5 


Pat. 


Total weight 

Per cent 

lb 

201*9 

.1*41 

129-2 

3-69 

152-0 

4-09 

170-3 

3*41 

150 1 

3*24 

153-6 

.3-28 

127*6 

3-65 

1.38*0 

3 12 

197*0 

3 36 

142-2 

3-04 

166-6 I 

3-86 

124-0 

2 74 

178 2 

3-41 

196 2 

3-42 

2226-5 

3-39 


Solidb-not fat. 


Total weight 

Pei cint 

lb 


523-7 

8-84 

311-5 

8-90„ 

3.36*3 

9*05 

447 *5 

8 96 

414-7 

8*95 

411-2 

8*78 

313*0 

8-90 

380 6 

8 61 

517*1 

8-83 

413-0 

8 83 

404-9 

9 -.36 

404-1 

8-94 

' 467-5 

8-95 

507*4 

8 85 

68,50 8 1 

8-90 


10 11). = 1 gtilk>ii 



TABLE XXVII. — Showing for each Cow the Maximum Variations in Yifld and Quality op Milk 
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THE CEREAL AND OTHER CROPS OF SCOTLAND 
FOR 1904, AND METEOROLOGY OF THE YEAR 
RELATIVE THERETO. 

THE CROPS. 

Thf following comparison of the cereal and other crops of 1904 
with those of the previous year has been prepared by the 
Secretary of the Society from answers to queries sent to lead- 
ing agriculturists in different parts of the country. 

The meteorology of the year has been furnished by Dr Alex. 
Buchan, Secretary of the Meteorological Society of Scotland. 

The queries issued by the Secretary were in the following 
terms : — 

1. What was the quantity, per imperial acre, and quality of 

grain and straw, as compared with last year, of the 
following crops? The quantity of each crop to be 
stated in bushels. What quantity of seed is generally 
sown per acre ? — (1) Wheat, (2) Barley, (3) Oats. • 

2. Did the harvest begin at the usual time, or did it begin 

before or after the usual time ? and if so, how long ? 

3. What was the quantity, per imperial acre, and quality of 

the hay crop, as compared with last year, both as re- 
gards ryegrass and clover respectively ? The quantity 
to be stated in tons and cwts. 

4. Was the meadow-hay crop more or less productive than 

last year ? 

5. What was the yield of the potato crop, per imperial acre, 

as compared with last year ? The quantity to be stated 
in tons and cwts. Was there any disease ? and if so, to 
what extent, and when did it commence ? Were any 
new varieties planted, and with what result ? 

6 What was the weight of the turnip crop, per imperial 
acre, and the quality, as compared with last year ? The 
weight of the turnip crop to be stated in tons and cwts. 
How did the crop braird ? Was more than one sowing 
required ? and why ? 

7. Were the crops injured by insects? State the kinds of 

insects. Was the damage greater or less than usual ? 

8. Were the crops injured by weeds? State the kinds of 

weeds. Was the damage greater or less than usual? 

9. Were the pastures during the season of average growth 

and quality with last year? 

10. How did stock thrive on them? 
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11. Have cattle and sheep been free from disease ? 

12. What was the quality of the clip of wool, and was it over 

or under the average ? 

From the answers received, the following notes and statistics 
have been compiled : — 

Edinburghshire. Wheat. — 40 to 44 bushels ; hue quality anti well 
harvested. Straw about the same as last yeai*. bushels sown. 

Barley . — 40 to 48 bushels ; quality superior to last year, and most of 
it used for malting. Straw heavier crop ; 3 bushels seed sown. 

OaU. — 40 to 48 bushels ; quality very good ; fully heavier weight per 
bushel than last year ; straw fine ; 4 bushels seed sown. 

Harvest commenced about the same time as last year, and finished in 
half the time In moat cases about three weeks 

llay superior crop to last year, and well got ; 2 tons 10 cwt. to 3 tons. 
Present prices 10s to 20s. less than last year. Second a fine crop, and 
all well got. Meadow-hay — Very little grown ; light crop, and not so 
well got. 

Potatoes. — About the same as last year ; 7 to 10 tons. Very little 
disease. Poor prices, about the half of last year. Some new varieties 
were planted with very good results. 

Tumiips.— Y iivy good crop ; much the same as last year. Yellow 20 to 
30 tons, swedes about 20 tons. Biairded well, and no second sowing. 
Not injured by fly. Mangold — A lighter crop than last year ; 15 to 20 
tons. 

No damage by insects or weeds. 

Live Stock '. — Pastuies were very good. Stock throve well and paid. 
Cattle and sheep quite free from disease. Clip of wool — Better than 
last year, and sold much dearer. 

Linlithgowshire. Wheat . — 40 bushels; snpenor quality and yield, 
both gram and straw, compared to last year Seed sown, 4 bushels. 

Barley . — 40 to 48 bushels ; fine quality, both grain ind straw. Seed 
sown, 3 bushels. 

OaU . — 40 to 48 bushels ; fine quality, both grain and straw. Seed 
sown, 4 bushels. 

Harvest ten days before last year. 

Hay — 35 cwt ; good quality, and an excellent second crop. Secured in 
fine condition ; actually the best second cutting that has been got in this 
county for years past. 

Potatoes — Fully better, about 8 tons; disease very rife in the older 
kinds. A few of the new varieties were planted with excipient results. 

Turnips.— Ahont 20 tons; brairded well, and did well all thiough. 
No second sowing 

No injury by insects or by weeds. 

Live Stock . — Pastures very good. Stock did well compared to last 
year, and were free from disease. Clip of wool — Average, with better 
prices. 

Haddington (Upper District.) Wheat. — None grown. 

Barley — 36 bushels ; quality of grain and stiaw much better than last 
year. 3 bushels sown. ^ 

OaU. — 40 bushels ; quality of grain and straw very good. 4 bushels 
sown. 

Harvest began at the usual time. 
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Hay. — 2 tons, of very good quality. Meadow-hay — More productive 
than last year. 

Potatoes. — 6 to 7 tons ; no disease. One new variety, “ Langworthy, 
planted, and dul very well. 

• TurttipH . — 20 to 25 tons, of good quality ; crop brairded well ; only one 
sowing required. 

No injury by insects or weeds. 

Lioe Stock -Pastures were of average growth and quality with last 
year. Stock throve very well. Cattle and sheep free from disease. Clip 
of wool— About an average. 

IfADDiNOTONSiiiRK (Lower District). 'Wheat. — 40 to 48 bushels ; rather 
bcttei than last year, and a little more stiaw. Seed sown, 3^ to 4 bushels, 
bi’oadcast ; drill, 2^ to 3 bushels. 

Barley — 40 to 48 bushels , rather better than last year, and quality if 
anything finer ; considerably more straw. Seed sown, 3j^ to 4 bushels 
broadcast, and 2^ by drill. 

Oats. — 40 to 48 bushels ; more than last year ; more straw, and quality 
good. Seed sown, 4 to 5 bushels broadcast, and 3 to 3^ by drill. 

Harvest began about the 23rd of August, or fully ten days earlier than 
last year. Weather very favourable, and crop secured in best of condition. 

Hay. — About 2j to 3 tons : fine quality ; well secured. Meadow-hay — 
None grown. 

Potatoes. “Up to-Dates” 8 to 10 tons ; much the same as last year. 
“Maincrops ” and “ Langworthys” 7 to 8 tons ; “Poyal Kidneys” about 
11 tons , and “Northern Stars” up to 17 tons. Very little disease, which 
appeared about Se})ti‘mber, amongst earlier kinds. • 

Tunups — 20 to 30 tons ; much heavier crop than last year. Good 
braird and no second sowing. 

No damage from insects or weeds. 

Live Stock. — Pastures were about an average in growth and quality. 
Stock did well Cattle and sheep both free from disease. Clip of wool 
— Quality and quantity about the average. 

Bkhwickwiihik (Meise). Wheat — Straw good and bulky; grain 34 
bushels . 1 ather less than last year. Quality excellent. Wheat is now 
grown only in exceptionally favourable situations. Seed sown, 3i bushels. 

Barley — Crain of fair quality ; hardly etpial to the finest of fast year, 
being smaller and thinner in the pickle, but much better than the average 
of last year. 38 to 50 bushels. Straw of the finest quality. Seed sown, 
3 bushels. 

Oats — Crop generally rather under last yeai’s in bulk, but thrashing 
satisfactorily. Average, 38 bushels. Straw of the finest quality, though 
not so abundant as last year Seed sown, 4 bushels. 

Harvest began about the same time as in the two previous years, which 
was about a week latei’ than average The weather was exceptionally tine. 

Hay. — (Vop generally about one-third over previous year, but clover 
was deficient. Hay was got in fair condition — about 37 cwt. After- 
math generally ])oor. Meadow-hay — A good crop, about twice that of 
previous year. Not much meadow- hay cut in the Merse. 

Potatoes. — A good crop ; about 8 to 9 tons of good tubers ; very little 
disease. 

Turnips . — (^rop about the same as last year — about 20 tons. Some very 
large crops aie, however, reported Braird was good ; sowing twice not 
required. Finger-and-toe very prevalent. 

No insect pests worth mentioning. Weeds became very bad and diffi- 
cult to kill in August owing to showery weather ; chickweed unusually 
plentiful. 
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Li\>e Stock, — Pastures were of good feeding quality during the season ; 
^ass very plentiful during autumn. Both sheep and cattle grazed well. 
Owing probably to the wet weather in August, scald and foot-rot have been 
unusually prevalent Clip of wool — About one-sixth less weight than last 
year, except in the case of fed hoggs, when the weight would oe about the 
same as former years. 

Berwickshire (Lammermoor). — Wheat — Almost none grown. 

Barley. — Grain of good quality, and generally fair colour, but thinner 
in the pickle than usual. About 36 bushels. Crop generally of fair bulk, 
but thrashing out rather disappointingly. Seed sown, 3 bushels. Barley 
is only grown in favourable situations. 

OaU. — Crop a good average, and thrashing well. Grain of good quality 
when allowed to ripen. Straw of good hulk, and very mie quality. 
Yield, 36 bushels. Seed sown, to 6 bushels. 

Harvest began about a week earlier than last year — about the second 
week of September — being about a week later than average. Splendid 
weather prevailed during the whole harvest. 

Hay. — Crop fine quality, well got ; clover deficient in quantity — about 
36 cwt. Aftermath fairly good. Meadow-hay— A. good crop, about twice 
the previous year’s bulk. The only very showery weather of the season 
occurred during meadow-hay harvest, so that quality was much damaged. 

Potatoes. - Crop ovei an a\erage, but in some places an excess of small 
potatoes. No disease to speak of. About 8 tons lifted in very fine 
weather. 

Turnips . — Crop about the same as last year. It looked veiy well early, 
but has nardly come up to expectations, roots being often small though of 
good quality. About 18 tons. 

No insect pests worth mentioning. W I'eds became very bad and diflBcult 
to kill in August owing to showery weather ; duckweed unusually plentiful. 

Live During early part of the season pastures were good, but 

aftei the showery weather in August they got very rough and grass very 
plentiful. Both sheep and cattle grazed well Lame sheep from scald 
and foot-rot have been veiy numerous. Bough wet pastures may have 
been the cause. Chp of wool — About one-sixth less weight than last 
year, exce])t in the case of fed hoggs, when the weight woulcl be about the 
same as former years. 

lloXBURGiisiiiRE. Wheat. ~ Very little grown ; straw faiily good ; 
grain fan. Seed sown, about 3| bushels ; yield, 20 to 30 bushels. 

Barley (Quality better than last season, but wanted sun during the 
early pait of the season ; straw fairly good quality. Seed sown, about 3 
bushels ; yield from 20 to 30 bushels. 

Oats mostly well ripened ; hence grain fine quality and straw fine also 
Seed sown, about 5 bushels , yield from 20 to 35 bushels. 

Harvest earlier than usual, and most farms all cut and in the stack 
early in October. 

Hay. — Fine quality and a fair yield. Meadow-hay — All got in tine 
order. 

Potatoes.— A good average crop; practically no disease. “Up-to- 
Dates” and “Maincrops.” 

Turnips.— JjBxge yield, and quality fine; crop brairded well ; almost 
no resowing. 

Almost no damage from insects. Small bii^s and rooks are becoming 
a great pest to farmers. Thistles very bad on a number of farms, and 
injuring crops very much. 

Live Stock. — Pastures average quality. Stock did very well ; almost no 
disease. Clip of wool — Good, and about an average. 
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Selkirkshire. Wheat — Almost none grown. ^ 

Barley, — Only small acreage grown in this county ; average 34 
bushels ; quality middling. Seed sown, 3^ bushels. 

OaU, — Average 36 bushels; quality good; straw excellent. Seed 
sown, 5 bushels. 

Harvest ten days late, but one of shortest on record. 

Hay , — 2 tons ; fine quality and well got. Meadow-hay — A heavier 
crcm than last year ; not so well got. Average about 36 cwt. 

Potatoes , — Average crop ; fine quality. 

Turnips , — 20 tons ; quality better than last year. No second sowing 
required. 

No injury by insects or weeds. 

Live htock , — Pastures, growth very much above an average ; usual 
quality. Stock generally did very well, but very much troubled with 
lameness, from which cause more injury has been sustained than for many 
yearn Clip of wool — An average yield both in quantity and quality, but 
rather less weight than last year. 

Peeblesshire. Wheat, — None grown. 

Barley, — None grown. 

Oats, — Quality good; about 32 bushels. 

Harvest commenced about the usual time 

Hay,—^ tons. Meadow hay good 

Potatoes,— 10 tons ; little disease ; no new varieties. 

Turmps.- 12 tons. No second sowing. 

No injury by insects or weeds. ^ 

Lioe Stock — Pastures during the season of average growth and quality 
with last year Stock throve very well, t^attle and sheef) fiee from 
disease. Clip of wool - About an average. 

Dumpuikshhire (Annandale) Wheat, — No wheat grown in district. 

Barley,— Not extensively giown. Gave good returns in straw and 
grain. The weather expeiienccd during rij)oning being exceptionally 
good, the grain was well matuied and of good colour, thereby all being 
fit for brewers ; 38 bushels. Seed sown, 3| to 4 bushels. 

Oats, — Not so good as barley. The early spiing being wet, land after 
roots (to be sown with this crop) was ploughed wet and sown wet. A 
cold sjiell of weather followed during the latter part of May, which 
checked the growth and thinned out the plants. The grass seeds sown 
along with the crop got the mastery and checked the oats, the resulting 
crop being in the majority of cases more than half grass. Lea oats 
Buflered from grub, but was an average crop as regards bulk of straw. 
Harvest was late, and lea crops were cut green. Grain, though well up to 
last year in quantity, lacks quality ; 31 bushels for oat crop Seed sown, 
3 to 4 bushels of di illed, 4 to 6 bi'oadcast, and in the case or new varieties, 
such as “Tartar King” and “Storm King,” 6 to 7 when sown broadcast. 

Harvest about ten days after the usual time. 

Hay , — Ryegrass hay crop under last yeai as legards bulk, this being 
caused by scarcity of clover. Owing to an exceptionally mild winter, rye- 
grass plants weie thick and strong. The wet spiing gave this grass a 
good start. Glovers, however, were very disappointing, and very few 
fields with an average quantity were to be seen. This is a marked con- 
trast to the preceding year, when clover formed the bulk of the crop. 
Weather during haymaking was excellent, and there is little or no 
damaged hay in the district. Weight of crop 1 ton 8 cwt. Meadow-hay 
— No marked difference in either weight or quality of crop from last year; 
1 ton 12 cwt. 

Potatoes * — This crop appeared to grow better than in 1903. Disease 
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began to show itself amongst the old varieties in September, otherwise 
the yield would have been much greater than in 1903. No new varieties 
planted ; average yield about 6^ U>m, 

Tum ^. — Weight of crop 18 tons. Will compare with last year. On 
light soils the crop is heavier, but on clayey soils disappointing, owing to 
land having to be wrought damp. Crop brairded well. Swedes on lighter 
soils were not quite sound, a good many roots being decayed at heart,— a 
sort of dry-rot. 

Crops generally have been free from insect pests. Under this heading 
might be mentioned a disease affecting the mangel crop : it was noticed 
about the beginning of duly. The leaves dropped down, and seemed to 
curl inward. The same thing was noticed in 1903, but was then supposed 
to be due to a touch of frost. This year, when it again apjieared, there 
was no frost, and the plants were more particularly examined. Some 
farmei’s state that they noticed the presence of a small beetle, but the 
writer (after a careful examination) could not find any trace of insects, 
and thinks it is a parasite disease. The crop regained its usual appear- 
ance after a time, but as growth had been checked the roots did not 
attain their full size — were little more than half a crop. CVops were 
generally free from weeds. Oat crops aftei* turnips in some places wei’e 
damaged to some extent by ‘‘ spurry.** 

Lwe Stock — Pastures were of more than avemge growth and quality. 
Stock throve well. Store animals came to the autumn sales in extra good 
condition ; better than in 1903. Cattle have been free from disease 
Foot-rot has been prevalent amongst shee]). Clip of wool — Quality good ; 
better than last year, but under average in weight. 

Dumfriesshire (Nithsdale). Wheat — None grown. 

Barley - Too little grown to be worth remaik. 

OaU. — With a fine genial summer, oats were a heavy crop- indeed in 
some places too much so —with a bulky straw. There was an unequal 
rii>ening, which made the grain not weigh so well to its bulk. About 40 
bushels would be considered an average quantity. Quantity sown, f) 
bushels ; new varieties of oats 6 bushels. 1 do not think the latter will 
be extensively sown again 

Harvest began about two weeks later than usual, and, with the uneven 
ripening of me crop between the low and high lands, dragged on for 
several weeks. 

Hay. — This crop got a good start in spring, and continuing to grow, 
proved a bulky one, which was secured in excellent condition. It would 
be about 2 tons. Meadow-hay — Was more pi’oductive than last year, and 
where not cut too early was a big crop, got in first-class older. 

Potatoes.— A much better crop than the year before, and in no case did 
I hear of a failure. There was no disease, and few small tubers. Quantity 
considerably above an average. 

Turnips. — This crop never stopped growing fiom brairding to finish, 
and is a long way above the average. Unlike some seasons, when they 
are so big, tney are quite sound and keeping well. Many fields will 
average from 25 to 30 tons. 

All crops grew too quickly for insects to be able to do them any injury. 
The only complaint was to oats by wire- worm, which, particularly on 
heavy land, was destructive. No injury by weeds 

Live Stock. — Pastures, both growth and quality, were above last year, 
and in no season in my remembrance was 4iill pasture so luxuriant. 
Where not too heavily stocked all animals throve quickly. Cattle and 
sheep free from disease. Clip of wool — About one fifth below previous 
year, and quality not so satisfactory. The price having risen makes up 
for the shortage. 
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Dumfriesshire (Eskdale). Wheat. — None grown in this district. 

Baaiey. — None grown in this district. 

Oats. — About 60 bushels. It was a better crop in quality of grain and 
straw last year, but was spoiled by bad weather. This year the quality 
was not so good, but it was very well got. Seed sown, 6 bushels. 

Harvest began about the usual time. 

Hay. — A heavier and better quality of crop than last year. Meadow- 
hay — More productive than last year. 

Potatoes. — A long way better crop than last year. About one-third 
was diseased ; the disease commenced about July. 

Turnips. — About 10 tons. The crop brairded well. No more than 
one sowing required. 

No damage by insects or weeds. 

Live Stodc. — Pastures far more than the average growth, and quality 
good. Stock thi’ove very well. Cattle and sheep very free from disease. 
Clip of wool — Much about the same. 

Stewartry of Kirkcudbright. Wlheat. — 32 bushels ; quality better 
than last year. Seed sown, to 3 bushels. 

Barley.— 34 bushels ; quality better than last year ; straw less than last 
year. Seed sown, 3 to 4 bushels. 

Oats . — 35 bushels ; quality of oats and straw better. Seed sown, 5 
bushels. 

Hardest began about the usual time, say 25th of August. 

Hay.- Yield about 30 cwt. ; quality extra good; yield much above 
average. Meadow-hay than last year ; 28 cwt. * 

Potatoes. — B('tter than last year , 7 tons. Some disease, say 10 j>er 
cent in some varieties, othei kinds sound. “ Evergoods,” “ Northern 
Stars,” &c , ill limited quantity ; crop good. 

Turnips. — 18 to 22 tons , over average. Brairded well ; almost no re- 
sowing. 

No special injury by insects (^harlock, as usual, prevailed in many 
fields ; partly overcome by sjnaying 

Live Stock — Pastuies bettei in growth and quality. Stock throve well, 
(^attle and sheep free from disease. Clip of wool — (Quality aveiage, but 
quantity less than aveiage. 


Wigtownshire. Wheat. — 29 bushels ; (piality of grain and straw 
better than last year owing to better weather in harvest ; weight of 
straw 30 cwt. Seed sown, 2\ to 3| bushels 

Barley. — 30 bushels ; quality of grain and straw better than last year. 
Seed sown, 3^ to 4 bushels. 

Oats. - 32 bushels ; quality of grain and straw much better than last 
year, but yield of straw light. Seed sown, 5 bushels. 

Hareest about a week earlier. 

Hay. — 1 ton 15 cwt. ; better yield than last year, and quality very 
good. Meadow-hay -Less productive, but quality much better than last 
year. 

Potatoes. — About 5 tons ; less disease, but more small tubers than last 
year. No new vai leties planted. 

Turnips. — 20 tons ; a much better crop than last year ; quality good ; 
crop brairded well ; very little second sowing required. 

No injury to crops by insects or weeds. 

Livestock. — Pastures duiing the season were of average growth and 
quality with last year. Stock throve very well. Cattle and sheep free 
from disease. Clip of wool — Quality good, but rather under average in 
weight 
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Ayrsbiak. lYAtiot.— ^None grown. 

Bcurl ^, — 44 bushels j qi^lity average. Seed sown, 3 to 3^ bushels. 
OatM. — 41^ bushels ; variable in quality. Seed sown, 4 to 6 bushels. 
Many plots had to be resown in spring in whole or in part (wire-worm). 
Marvest ten days later than the average. 

Ha ^, — Good crop ; secured in fine condition ; 1 ton 16 cwt. Meadow- 
hay — Fully an average. 

Potatoes . — From 6 to 10 tons, according to time of raising ; all grown 
for the early market. No disease. Several new early kinds planted. 

Twrnips . — 22 to 26 tons. Much better crop than last year. Brairded 
well ; little resowing. 

The damage to the oat crop from grub and wire-worm has been much 
greater t^n usual during the last two seasons. Damage from annual 
weeds, principally chickweed, groundsel, and nettles, increases yearly. 

Live Stock. — Pastures during the season of average growth and quality 
with last year, but late in spring. Stock throve generally well. Cattle 
and sheep free from disease. Gltp of wOol — Average. 

Bute. Wheat. — None grown. 

Barley.— bushels sown ; crop well got ; yi^d, 42 bushels ; very fine 
sample ; straw above average. 

OaU — 5 bushels sown ; well got ; 40 bushels straw ; above average ; 
grain very" fine quality. 

Ha/rvest began at the usual time. 

Hay. — A good average crop, very well got. About 2 tons. Meadow- 
hay — Very little gi*own in Bute. 

Potatoes.— ^'AvXy sorts started in boxes; about G tons; began to dig 
26th June ; late crop about 7 tons ; not much disease. 

Twr /tips -- Very good cro]) ; about 28 tons; no finger - and - toe 
Turnips brairded well ; no resowing. 

No damage by insects or weeds. 

Live Stock. — Pastures a full average, and good quality. All kinds of 
stock did well. No unusual disease. City of Under aveiage in 

weight, but good quality. 

Arran. Wheat. — None grown. 

Barley. — None grown. 

Oat». — A good crop on lea land where not grubbed ; sown-out land a 
poor crop ; rather earlier than last year. Seed sown, 6 to 6 bushels. 
Yield, say, 30 bushels of average quality. 

Harvest began earlier than last year ; crop secured in good condition. 
Hay. — About 2.5 cwt. ; quality good whore cut green. Hay well got, 
and of average weight per bushel, about 24 lb. Meadow-hay — Fairly well 
secured ; very little grown. 

Potatoes.— A large crop, say 7 tons as dug; quality good, with little 
disease ; some new varieties grown on small scale. 

Turnips. — A good crop, say 16 tons ; some fields damaged with finger- 
and-toe, but to no great extent. 

Not many insects ; grub our worst enemy to lea oats. Weeds less than 
last ^ear. 

Live Stock. — Pastures better than last year. Stock throve fairly well 
considering the condition they went out to grass, (/attle and sheep free 
from disea^. Clip of irooZ— Quality not so good ; quantity und^r the 
average owing to the wet winter and spring. ^ 

Lanarkshire (Upper Ward). Wheat.— Hone grown. 

Ba/rley. — None grown. 
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30 to 36 btuihelB, and much better quality than last year. S^ied 
sown, 5 to 6 bushels. 

Harvest began in the middle of September, about a week later than 
usual, but was early hnished owing to favourable weather. 

Hay. — A ffood crop, averaging 2 to tons ; little aitermath. Meadow- 
hay^ A. good crop, moie productive thau last year, and well secured, 

PotoitoeB , — A heavy crop ; average 8 to 10 tons, being considerably better 
tlian last year. A little disease commencing at^ut we middle of August 
A number of new varieties planted on a small scale. “Buttons,” “ Up-to- 
Dates,” and “ British Queens ” continue to be the favourites. 

Turnips. — 25 to 30 tons ; similar to last year. Brairded well. Prac- 
tically no resowing. 

Little or no damage by insects, but “ wormed ” com was probably more 
common than usual. Weeds of the ordinary kind ; not more than usual, 
and easily dealt with. 

Live Stock. — Pastures good, especially in the end of the season. Stock 
thi’ove well. Cattle and sheep free from disease. Clip of xoool — Quantity 
and quality average, and prices better. 

Lanarkstiire (Middle Ward) Wheat.--The autumn of 1903 was ex- 
ceedingly wet, and veiy little wheat was sown. The quality of grain and 
straw bettei than last year. From 35 to 40 bushels. Seed sown, about 
4 bushels. 

Barley. — None grown. 

Oats. — 35 to 40 bushels , grain very good. Less straw than during 1903, 
but of much bettci quality. Secured under very favourable conditions. 

Harvest commenced about the middle of September under the hiost 
favouiable weather conditions, and ctops were secured with less expense 
than has been the case for many years In a few cases heating in the 
stack was occasioned through too eaily harvesting 

Hay. — Byegiass and clover liay was a fair average crop; ryegrass 
from to IJ ton. The crop was also well got, with little expense in 
harvesting. Meadow-hay oi timothy hay gave a yield of 1^ to 2 tons, 
and was not so heavy as last yeai, but was veiy well secured. 

Potatoes. — Have been a heavier crop than in moat previous yeais, and 
yielded from 8 to 12 tons There has been very little disease, and they 
are commanding .i very small price per ton Some new vaneties have 
been planted, but none of what one might call very high-priced varieties. 
This district usually plants the safer commeicial varieties. 

■— Have been a very heavy crop, yielding from 15 to 30 tons. 
The quality has been excellent, showing little or no disease Most crops 
came away with the first sowing ; and the season has been a good one for 
cleaning the land during the growth of this crop. 

The oat crop suffered from grub-worm, ana the damage was rather 
more than during the average season. No damage this year by weeds, 
as the weather allowed the root crops being cleaned in proper season. 

Live Stock. — There was not the amount of herbage on the pasture this 
year as compared with last, but the quality was better. The stock im- 
proved well on the pasture when not put on too early in the spring. 
Cattle have been fairly free from disease. Clip of wool — There are prac- 
tically no sheep and no clip of wool in the Middle Ward. 

Lanarkshire (Lower Ward). Wlimt . — Owing to the bad seed-time,* 
not so much sown last year, and it was generally thin on the ground, 
therefore it did not bulk well; 36 to 40 bushels. Seed sown, 4 
bushels. 

Barley. —Scarcely any grown. 

Oats. — Oats as a rule were also thin on the ground ; in many places a 
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good doil of W^rmiog, but generally it thraidied well ; 40 bushels as an 
average. Seed sown^ 5 bushels. 

ffarvest began about the first week in September, just about the same 
time as last year, and is a capital one. 

JB €^, — ^Ryegrass hay a splendid crop, also timothy ; ryegrass 2 tons, 
and timothy 3 to 4 tons. 

Pot<Uoes.^A. big crop this year, 9 to 11 tons. Not much disease. 
Splendid weather for lining. A few new kinds planted. 

Turnips, — A fair crop, but not so good in this district as last year. 20 
tons. A good deal of nnger-and-toe in some places. 

No damage by insects or weeds. 

Live Sto^, — Pasture was fair, but the frosty spring was against it. 
Cattle free from disease. 

Renfrewsiiiee. Wheat — Quantity more ; quality of grain and straw 
much superior. 

Barley — None grown. 

Oats, — 60 bushels ; best harvest for years ; quality of straw and grain 
very good. 

Harvest began a little later, but was a short and good one. 

Hay. — 2J tons; better than last year. Meadow-hay — None in district. 

Potatoes. — Much the same for crop ; average 8 tons ; no disease. A 
good many new varieties Quality not so fai reliable for leport. 

Turnips. — Weight about 20 tons; quality quite as good as last year. 
Crop brairded well ; only once sown. 

Less damage by insects this year. Few weeds to be seen in this clean 
well-farmed district this year. 

Live Stock. — Pastures above the average growth Stock throve very 
well. Cattle and sheep free from disease. 

Argyllshire (Lochgilphead Listiict). Wheat. — None grown 

Barley . — None giown. 

6ate.— About 30 bushels ; better quality than last year ; a shortage in 
straw, but good quality. Seed sown, 6 bushels. 

Harvest started on the 12th September, five days laLei than last year, 
but a full foitnight behind average year. 

Hay. — Quantity and quality better than last year ; about 1 ton 10 cwt 

Potatoes. — Yield much better than last year, with very little disease ; 
about 7 tons 10 cwt 

Turnips. — Weight and quality bettei than last yeai ; about 21 tons. 
No second sowing required. 

No injury by insects or weeds. 

lAve Stock — Pastuies during the season of average growth and quality 
with last year. Stock throve very well. Cattle and sheep free from 
disease, except blindness in sheep. Clip of wool — About average. 

Argyllshire (Islands of Islay, Jura, and Colonsay). Wheat — None 
grown. 

Ba/rley. — None grown. 

Oats. — Qood avenge crop, both oats and straw better than last year. 
Harvest week earlier than last, but later than average. Seed sown, 
5 bushels. 

Harvest in 1899, 1900, and 1901 was fron^a fortnight to three weeks 
earlier than in the three following years. 

Hay. — Crop about one-third more than last year. Meadow-hay — Crop 
rather better than last year. 

Potatoes. — This crop rather better than last year ; not much disease. 
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Tumipt . — About the same as last year. The crop brairded well, and 
iu few cases was more than one sowing required. 

In some fields grub was very bad, and turnip-fly also did considerable 
damage. The di^i^e by insects on the whole was not greater than 
usual. The common weeds were as plentiful as usual — dockena, thistles, 
“ red shank,’’ &c. 

Live Stodk, — Pastures during the season of average ^owth and quality 
with last year. Stock throve very well. Not more disease than usual. 
Lambs very short in numbers. Clip of wool. — Bather above the average. 

Dumbartonshire. Whoat — About 32 bushels ; quality of grain and 

straw better than last year. 

Barley. — Almost none grown. 

Gate . — From 48 bushels on the best land to 27 on higher land. Grain 
and straw both good quality ; better than last year. Seed sown, 6 
bushels 

Harvext about a week later than usual. 

Hay . — Ryegrass, 1 ton 15 cwt. to 2 tons ; better in quantity and quality 
than last year. A fair amount of clover. Meadow-hay — A heavier crop 
than last year, but damaged by weather. 

Potatoes. — From 9 to 4 tons. Verj^ little disease. Quality better than 
last year. No new sorts planted. 

Turnipx — From 25 to 18 tons. Quality better than last year. No 
second sowing required. 

Grub very bad on lea Otats. Moie damage than usual. No injury by 
weeds. 

Live Stock.— Pastures rather better than last year. Stock throve Very 
well. Cattle and sheep free from disease Chp of wool — Bather under 
the average. 

Stirlingshirk (Western District). Wheat. — None grown in the 
district 

Barley . — Little giown in this district. 

Gate — 4 to 5 bushels j about .35 bushels gi din and straw JVI uch better 
than last year 

Harvest ten days aftei usual time. 

Hay . — 30 to 35 cwt. Much better than last year, with more clover 
Meadow-hay — About same as last year 

Potatoes. — Average about OJ tons Disease m early kinds; about 
one-third ; commenced about October. No new varieties. 

Turnips — 15 to 30 tons; quality very good; only one sowing; good 
braird. 

No injury from insects. Slight injury from “red shank.” Not so 
much. 

Live Stock. — Pastures during the season were of average growth and 
quality with last year. Stock throve very well. Cattle and sheep free 
from disease. Clip of wool— Goody about same as last year. 

Stirlingshire (Eastern). Wheat.— 20 bushels; straw, 27 cwt. ; defi- 
cient in quantity and quality. Seed sown, 4 bushels. 

Barley. — Good. Bad seed-time, hence short crop. Seed sown, 3 bushels. 

Gats. — Good crop, dry field ; poor on clay. Yield 32 bushels. Seed 
sown, 5 bushels. 

Good harvest and autumn. 

Hay . — This crop well got ; 2 tons. 

Potatoes. — A good sound crop ; 6^ tons ; very few diseased. 

Turnim.— Dry-field, good ; 26 tons ; carae, poor, 15 tons. Late seed- 
time. Whole crop grew after September. 
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JAve Biodc , — ^Paatures did fair, and stock improved. Sheep made good 
prices. No disease. Clip of wool — Poor, but good prices. 

Clackkakkanshirb. Wheat — The yield will be from 36 to 40 bushels; 
straw short in bulk but of good quality. Seed sown, 3^ bushels. 

Barley, — Crop in general short in straw ; the yield is if anything less 
than last year, but of better quality, from 30 to 32 bushels. Seed sown, 
3^ to 4 bushels. 

OcUb , — A little under the average in bulk ; yield from 34 to 38 bushels ; 
straw a little short, but having been secured in good condition, is of 
excellent quality. Seed sown, 4 to 5 bushels. 

Harvent commenced a week earlier than last year. Being a good 
harvest, all the crops were secured in excellent condition, except in a few 
instances at the beginning where the crops were put in too soon, which 
caused heating in the stacks. 

Hay , — A general average crop, secured in excellent condition. Meadow- 
hay — About the same as last year in ‘bulk, but the most of it was badly 
got in, and consequently not of very good q^uality. 

Potatoes, —A fair good crop in general, of more bulk than last year, and 
good in quality ; yield from 5 to 7 tons ; not much disease except in a few 
of earlier kinds. There were not many new varieties planted except for 
trial. A few of the newer kinds are taking the place of worn-out old 
ones. 

Twrnips, — A good general crop all over, better than last year ; yield 
from 15 to 20 tons. Turnips brairded quicker and better than usual ; no 
second sowing required. 

Not much injury done by insects, being less than last year. Weeds 
were not nearly so troublesome as last year ; the weather being drier, the 
weeds were easier kept under. 

Live Stock , — There was not so much grass as last year, but it was of 
better quality. Stock throve well on the grass ; being drier than last 
year the grass was more nutritious, (^attle and sheep were free from 
disease except foot- rot in sheep, which was tioublesome Clip oj wool — 
An average one as to quantity and <juality, with fair prices. 

Fifesitire (Middle and Eastern). Wheat. — The yield will he 36 to 40 
bushels ; grain much better quality than last year, and straw very good. 
Natural weights, 63 11). per bushel ; the return of straw will average 1^ 
ton. Seed sown — broadcast with hand, 4 bushels ; with diill machine, 
3 bushels. 

Ba/rley . — This crop was very much superior to last season, and was 
secured in excellent condition. The average yield will be from 44 to 48 
bushels ; weight of straw about 1 ton ; quality of gram fine, and good 
colour. Natural weight, average 55 lb. per bushel. Seed sown —broad- 
cast, 3 bushels ; drill machine, 2 to 2^ bushels. 

Oats, — Average return about 50 bushels ; grain good quality, but straw 
short, and excellent fodder. Seed sown, 6 bushels. 

Harvest at least two weeks earlier than last year, and about the usual 
time, and favoured with good weather. Was expeditiously and cheaply 
finished. 

Hay, — A good crop, and secured in the finest possible condition. 
Average yield 2 tons, and much superior in quality to last year’s crop. 
Meadow-hay — Very little made in this district, but more productive 
than last year. ^ 

PoMoes,—fT\i\^ has turned out the largest crop for several years, and 
the yield will be, for “ Up-to-Dates,” 10 tons; “Langworthys,” 6 tons. 
No disease, and sample large and regular. New varieties very popular, 
and the acreage of them very much increased this year. “Northern 
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Star,” “Eldorado,” “Evei^od,” and “King Edward ” being moatly 
planted. 

Turnips. — Very large crop all over, of excellent feeding quality ; 
weighs 20 tons. The crop orairded very well, and no eeoond sowing 
had to be done, and the young plants continued strong and healthy. 

No damage by insects. No injury by weeds, which were not more 
prevalent than in an ordinary season. 

Live Stock.— Pastures were of average growth and better quality than 
last year. Stock throve very well. Cattle and sheep were free from 
disease, except one or two cases of anthrax, reported to the local authori- 
ties, and which were dealt with to prevent the spread of this deadly 
disease. Clip of wool — Of good quality, and about an average. 

Fifkshirk (Western District). Wheat. — Finer districts, 40 bushels of 
grain, about 2 tons of straw, both of fine quality. Seed sown, 4 bushels. 
Secondary disti icts, little wheat sown, but what there is will yield about 
30 to 32 bushels of middling quality. 

Barley. — Finer districts, 48 to 50 bushels, and about 30 cwt. of straw. 
The straw is fine quality, but the grain is disappointing in quality, con- 
sidering the fine season. Seed sown, 34 bushels. Secondary districts, 32 
to 30 bushels of grain and about 1 ton or straw, both of secondary quality. 
3j to 4 bushels of seed sown. 

OatH — Finer districts, 48 to 62 bushels of grain and 30 cwt. straw, both 
of the finest quality Seed sown, 4 bushels. Secondary districts, 36 to 
40 bushels of gram and 1 ton of straw, both of fair good quality. Seed 
sown, 6 bushels 

Harvest in earlier districts began from 1st to 5th September ; later 
districts, a week later. 

Hay — In the best districts hay was a fine bulky crop, about tons, of 
the finest quality In the latei districts, about 30 cwt., but likewise of 
fine quality Meadow hay — Considerably better, and of fine quality. 

Potatoes — Finest districts, “ Up-to- Dates*’ and “ Langworthys ” are the 
principal varieties grown ; the foimer would yield 7 to 9 tons “ware** and 
the latter (> to 7 tons “ waie,” and m each case 1 ton to 30 cwt. of seconds 
and brock besides No disease* in the “ Langworthys,** but a considerable 
s])rinkling in the “Up-to Dates” In the later districts “ Up-to Dates*’ 
are mostly grown, and will yield about 6 tons “ ware.” 

Turnips — Finest districts, this crop is a very large one, and of fine 
quality, and will average from 25 to 30 tons. Poorer districts, very 
various. Some gootl crops to be seen of 20 to 25 tons, whilst in some 
cases, where the land is wet and poor, the crop is almost a failure. The 
crop came away well, and almost no resowing was necessary. 

No injury by insects. The dry season enaHed farmers to keep down 
the usum weeds in the grain crops. 

Live Stock. — Pastures very abundant, and of good quality. Stock throve 
well. Cattle and sheep generally free from disease. Clip of wool — 
Over the average, and of fine quality. 

Perthshire (Western District). WhecU. — An average yield, but in 
some cases rather thin on the ground. A good bulk of straw of fine 
quality, and well secured. Yielaof grain will varv from 32 to 38 bushels. 
Seed sown, 3 to 3^ bushels. The area sown would be about an average 
of recent years. 

Barley.— On dry-field land the yield would not exceed 30 bushels, and 
on carse land the yield would be about 34 bushels. The bulk of straw 
would scarcely be up to an average, and on many carse farms the crop was 
not well secured, as the weathei* was unfavourable in the latter part of 
the harvest Seed sown, 3 bushels. 
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— Generally a fine crojf, with a full average bulk of straw. Yield, 
from 42 bushels in some districts down to 34 bu&els on the higher-lying 
farms ; straw of nood quality. Seed sown, 4 to 5 bushels. 

ffarvest started about mradle of September, and the weather was 
on the whole favourable during the cutting, but it broke down shortly 
afterwards, and the work of securing the later cut crops was rather 
tedioua 

— On carse land, 30 to 36 cwt. ; well got and of good quality. On 
dry-field land 20 to 26 cwt., of fair Quality, but not too well got in some 
districts. Meadow hay was more tnan an average crop and well got, 
Timothy hay is now pretty extensively grown in the district, and on the 
carse and heavier lands the crop woula yield 40 to 50 cwt. 

Potoitoee, — The crop was more than an average one for the district, and 
would run from 6 to 8 tons, according to locality, the land varying a good 
deal in this wide district Disease was not so pronounced as in some 

g kst seasons. The bulk of the crop consists of “ British Queens,” “ Up-to- 
ates,” and “Maincrops,” but on several farms “Evergood,’’ “Boyal 
Kidney,” “Sir John Llewell3m,” “King Edward VII.,” &c., have been 
tried with great success. 

Turnips. — A full average crop generally ; 16 to 22 tons. Plants 
brairded well, and kept on growing, the autumn being very favourable 
for the plants rooting well. No turnip-fly and no second sowing. 

The summer was favouiable foi dealing with weeds, and these did less 
damage than in some former years. 

Live Stocl. — Pastures were good, and cattle did faiily well on them, but 
in most cases did not leave much for grazing. C^attle and sheep free from 
disease. Chp of wool— An avei age noth as to weight and quality, and 
selling at much better prices than for many years. 

Pfrthshirb (Eastern District). Wheat. — Fair crop, of good quality, 
both of grain and straw, but not bulky. Average yield, 30 to 34 bushels. 
Seed sown, 3 to 4 bushels. 

Barley. — Good ciop and well secured ; much better quality than last 
two years. Average jield, 32 to 36 bushels. Seed sown, 3 to 4 
bushels. 

OaZs. — Light crop, except after old lea, in good condition. (Juality 
good, but a large quantity was carried too soon, and thereby heated in 
stack. Average yield, 40 to 44 bushels. Seed sown, 4 to 5 bushels. 
Harvest began about the usual time. 

Hay. — Much better crop than last year; both ryegrass and clover good 
and well secured. Average yield, 2 to 3 tons. Meadovhhay — Very little 
made. 

Potatoes. — Very heavy crop ; average yield, 9 to 10 tons. There 
was not much disease at time of lifting, but it has developed badly 
in the pits amongst the “ Up - to - Dates.” Several newer varieties, 
especially “Northern Star,” “Evergood,” “ Boyal Kidney,” and “Sir 
John Llewellyn,” have been freely planted, and have done exceedingly 
well, producing crops from 12 to 20 tons, of good quality and free from 
disease. * 

Turnips. — Splendid crop, and very sound. Average yield, 26 to 28 
tons. Capital oraird ; no second sowing necessary. Season very favour- 
able all through. 

Grain crops suflTered considerably from wire- worm and grub, but not 
much worse than usual. Not so many weeds as usual on account of dry 
season. Charlock did most damage to grain crops. 

Live Stock, — Pastures about average ; good quality. Stock throve well. 
Better than last year. Cattle and sheep free from disease. Clip of wool 
— Bather under average ; too much wet weather during^ the winter. 
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Perthshire (Central). WheaX , — Very little grown ; about 30 bushels ; 
straw about 1 ton ; quality of both good. An average crop, well harvested. 
Seed sown, 3A bushels. 

Barley, — A^ut 38 bushels ; quality of grain and straw good ; well 
harvested. Seed sown, about 4 bushels. 

Oats, — About 45 bushels ; qualitv of both grain and straw very good, 
but straw short in many places. About 5 bushels sown and 6 buiahels of 
newer varieties. Good harvest. 

Harvest started about the usual time, but was very soon finished, with 
no damaged grain. 

Hay, — Rye^ass and clover hay was a good fair crop on the whole, but 
cut a little below expectation in some places. About 1 ton 5 cwt. on the 
average of the district. Meadow-hay — Was on the whole a good crop 
where not cut too early, with a slightly better yield, and in most instances 
got in in best condition. 

Potatoes, — A fair good crop ; 6 to 8 tons dressed ; practically no 
disease. 

Turnips. — A good crop throughout the district. It would vary from 
1 5 to 25 tons. Crop brairded well. No second sowing. 

Little damage done to crops by insects. Little damage done by weeds, 
as it was a good season for keeping them down. Wild mustard is bad in 
this district, and so are thistles ; while bracken seems in more need of a 
Royal (Jommission than grouse-disease, and a Government subsidy for its 
eradication on hill farms. 

Live Stock.- Grass was quite up to, and in most places over, the aver- 
age. Little or no burning took place, and it was a good grazing season 
Stock did well, and were liealtby on the summer grazings ; but it was an 
exceptionally bad spring for sheep, which were in very poor condition on 
high farms at lambing. The death-rate of ewes was very heavy in some 
instances, and the percentage of lambs very low and badly milked. But 
for a few isolated cases of anthrax reported, cattle and sheep have been 
very free fr*om disease, except hriggs m the first month of the wintering, 
when braxy claim^'d a larger proportion than usual. Clip of wool The 
quality would not be anything like up to the average this season, and 
would be fully 15 to 20 per cent lighter clip on the average, owing to the 
very lean condition of sh(*ep in the spring Not much damage done by 
maggots this season, except a few isolated cases almost in the autumn. 

Perthshire (Highland). Wheat — None grown 

Barley.— ZO bushels ; good quality, but considerably less grown than 
formerly. 

Oats. —36 bushels after lea ; sti-aw of very fine quality, being well 
secured. l8ome fields rather thin, caused by inferior seed and grub. 
Sown oat land after green crop deficient in bulk, owing to inferior seed 
and the land being rather wet when ploughed. Yield about 24 bushels ; 
straw well securea and splendid quality. 

Harvest three weeks after the usual time. 

Hay. — 30 cwt. ; much heavier crop than last year, and secured in fine 
condition. Meadow-hay — A heavier crop than last, and generally well 
got. 

Potatoes. — tons dressed potatoes, nice size and good quality. Very 
little disease ; no new varieties plant^. 

Turnips. — 18 tons ; quality good ; braird good ; no second sowing. 

No dt^age from insects. No injury by weeds. 

Live Stock. — Pastures very much better than last, and continued grow- 
ing until November. Both cattle and sheep did well, and quite free from 
disease. Clip of wool — There would be nearly an average clip, and the 
quality good. 



AND METEOROLOGY OF THE YEAR. 


365 


Forfarshire (Western). Wheai , — 38 bushels ; quality of both straw 

and grain much superior to last year. Seed sown, about 8^ bushels. 

Barley, — 42 bushels ; straw not so abundant as last year, but both 
straw and grain of much better quality. Seed sown, from 3 to 4 
bushels. 

Oats, — 50 bushels ; straw very deficient in quantity, but good, unless 
where a little heated, but grain good. Seed sown, from 4 to 5 bushels. 
A very dry harvest, but very deficient in winning weather, as there was 
scarcely any wind until late harvest. 

Harvest about a month earlier, but last year was very late. 

Hay, — On well-farmed land this crop would be a full average — about 2 
tons. 

Potatoes. — Every one was pleased with their potato crop. I think it 
would be a record one, from 8 to 16 tons. No disease worth mentioning, 
but lifting would be rather later than usual, as the shaws kept green a 
long time. 

Turnips — This crop would also be a bumper one, from 24 to 36 tons. 
Braird good, and no second sowing. 

No injury by insects. As the summer waa dry no injury by weeds. 

Live Stock, — Pastures were good. Stock throve very well, and were 
comparatively free from disease. Clip of wool — The (juality of clip was 
good, rather over an average. 

PoRFARSHiRK (Easteiii). Wheat. — 44 to 4C bushels ; quality good, 
much better than last year ; straw good, but shortish, and secured in 
fine order. Seed sown, 4 bushels 

Barley.^ Good croj) of grain j 48 to 54 bushels ; straw short, but good. 
Seed sown, 4 bushels. 

Oats. — Good average crop ; 52 to 50 bushels , straw very short, but goisl 
(quality On well-farmed heavy land straw about an average. Seed 
sown, 4 to 6 bushels. 

Harvest very good ; b(‘gan 27th August, as against 8th Se})tembtr 1903 

Hay. — Fail crop, fully heavier than previous year ; 4 to 5 tons ; some 
instances showing a want of clover; secured in fine ^tder. Meadow-hay 

None grown. 

Potatoes. — Much heavier ciop than last year; 10 to 12 tons, in some 
cases up to 14 tons. No disease ; some new varieties very blanky. 

Turnips. — Heavy croj), especially yellows, 35 to 35 tons; swedes and 
yellows heavier. No cancer or finger-and-toe. 

No injury by insects. Few weeds ; no injury. 

Live Stock. — Pastures average. Stock throve well and wei e free from 
disease. Clip of wool — Kully an average, of good quality, and prices 
improved. 

Aberdeenshire (Buchan District). Wheat. — None grown in this 

district. 

Barley or Bere—k. fair crop this year, both as to gram and straw, 
yielding from 32 to 40 bushels. The gram is of better quality and colour 
than last year, from 62 to 66 lb. per bushel ; the straw is all better 
quality. Seed sown, 3 to 5 bushels. 

Not such a heavy crop as last year, but both grain and straw of 
better quality, and the yield of grain is much more satisfactoiV. Both 
colour and weight are better, weight bemg^from 40 to 43 lb. Owing to 
the dryness of the season the straw was short, and there will be a 
deficiency throughout the district. 

Harvest began generally about 7th September, being fully fourteen 
days earlier than last year. 
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Hay, — Scarcely an average crop, but secured in good order, so that 
the quality is good ; 30 to 35 cwt. would be about an average. 

Potatoes. — Very heavy crop of very good quality ; scarcely any disease. 
New varieties not gone in for much. 

Turmps. — An excellent crop, free from disease. Swedes 18 to 30 tons 
(and in many cases more). Yellows 18 to 24 tons. Very little resowing 
this year, and scarcely any damage by insects. 

Live Stock,— Va»t\ire8 not nearly so luxuriant as last year. Stock made 
more ]>rogre8s on them, especially the first part of the season. No disease. 
Stock m^e good progress, especially first half of season. Cattle and 
sheep free from disease. Clip of wool — About an average both as to 
quantity and quality. 

Aberdeenshire (Formartine District). Wheat, — None grown. 

Barley.— Last year 28 bushels, this year 38 bushels, with an average 
bulk of straw. The bushel weight is very high, averaging at least 57 lb., 
or 2 lb. above the average of former seasons. The quality of grain is very 
fine. Seed sown, 4 to ^ bushels. 

OaJts. — Last year 40 bushels, this year 44 bushels ; straw 20 per cent 
under average. The bushel weight is generally about 43 lb. Quality of 
grain and straw very fine. Seed sown, to 7 bushels. 

Harvest began during the last week of August, a few days earlier than 
usual, and the weather throughout was all that could be desired. One of 
the best harvests on record. 

Hay — “ Seeds,” i ryegrass and clovers, are cut for hay, and yielded 
about 28 cwt , or 2 cwt. less than last year ; quality very fine. Meadow- 
hay Almost none grown. 

Potatoes ~ This was an extraoi'dinary crop. Last year 3i tons, this year 
about 7 tijiis, or about 30 cwt. above the average of former seasons. 
Quality good ; very little disease. 

Turnips, This crop would average about 20 tons, i e., double last year’s. 
The crop brairded fairly well, and very little resowing was necessary 

Some patches of oats were grubbed, and some fields of late sown turni})s 
were damaged by the diamond- back moth, but not over a great area. 
Very little damage from weeds — less than usual. 

Live Stock.- Pastures were under an average of growth, but were of 
good quality. Stock throve well, except where they were too short of 
grass. Cattle and sheep free from disease. 

Aberdkknmhrk (Strathbogie District). Wheat — None. 

Barley The seasons 1902 and 1903 })roved most disastrous to barley 
growers in Strathbogie, consequently only a very limited area was sown 
this year. This contraction of the area has been so far a misfortune, 
inasmuch as barley has proved to be a very good crop The straw was 
certainly deficient, owing to the excessive dryness of the season ; but 
the grain gave a good yield, and proved of first-class quality — samples 
weighing from 58 lb. up to 58 lb. per bushel. 

Oats were short of straw, and fodder is remarkably scarce. Many 
farmers maintain that their stackyards have not been so small since the 
memorable year of scarcity — 1868. Oats after roots have in general given 
a most disappointing return in both grain and straw. After lea many 
of the crops were somewhat thin, caused by the dryness of the weather 
in June. Grain is of splendid quality, and many parcels weigh from 41 
lb. to 44 lb per bushel, which is quite a contrast to the weights ob- 
tained in the two previous seasons. The yield of grain per stack is 
satisfactory, but the number of stacks is at least one-third short of an 
average, so that the l etum of grain per acre will prove to be short of an 
average season. 
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HwrveBt began about ten days before the usual time for this district. 
Hay, — The quantity was very small owing to the dryness of the 
weather at the critical period of growth. The crop was generally fairly 
well mixed with clover. The quality of the crop was never better, the 
weather during the cutting and curing time being dry, along with a 
bright sunshine. 20 cwt. a good return. Meadow-hay — None grown in 
this locality. 

Potatoes. — The yield of the potato crop was most satisfactoiy, in some 
instances perhaps as high as 10 tons. The quality is simply superb. 
There was no disease. Perhaps the introduction of “ British Queen ” is 
the only new variety in the district. No ‘‘Northern Star” or “Eldor- 
ados ” here yet. 

Turnips. — This crop has proved to be a very heavy one all over, and 

2 uite a contrast to the wretched crops of the two previous seasons. 

t is no exaggeration to state that this year’s crop would outweigh the 
combined crops of 1902 and 1903. There are numerous crops which 
would exceed 30 tons, which is a remarkably rare occurrence iu this 
district. 

There has not been any unusual damage -by insects. There was no 
special damage caused by weeds. The weather during the cleaning of the 
turnip land was excellent for the purpose, and as a rule weeds were well 
cleaned out. 

Live Stock. — (Irass was unusually scarce during the greater portion of 
the season. After the rains which fell in August the j)astures freshened 
considerably, but did not grow much thereafter. The stock throve well 
where hay was sufl&cient, but many animals were half starved for want 
of food. There have not been any diseases among either cattle or sheep, 
with the exception of anthrax, of which there have been a few cases. 
The clip of wool was good, and the (Quality quite an average. Flock- 
masters are jubilant at the increased price realised by their clips, exactly 
double the prices current two years ago. 

Banffsiiiue (Lowei District). Wheat. — None. 

Barley. — An average crop of 36 bushels, of very fine quality, weighing 
up to 58 lb. per bushel. Seed sown, 4 bushels. 

Oats. — An average crop of 36 bushels, of excellent quality, weighing 
up to 44 lb. per bushel. Very light allowance of straw, which accounts 
for the small yield. Seed sown, 5 to 6 bushels. 

Harvest. — From a fortnight to three weeks earlier than usual. Short 
harvest, the weather being very fine. 

Hay. — A fair crop of excellent quality, both as regards ryegrass and 
clover, yielding from 150 to 200 stones. Meadow-hay 

Potatoes. — Superior crop of fine quality, and free from disease. Average 
yield 6 to 9 tons. 

Turnips. — An average crop of from 30 to 40 tons. A good deal of 
second sowing owing to the very dry weather. 

No insects. Land clean, and weeds did no harm. 

Live Stock. — Owing to the dry weather the pastures did very badly, 
and consequently stock did badly also. Cattle and sheep free from dis- 
ease. Clip of wool — Average both in quantity and quality. 

Banffshire (Upper District). None grown in this district. 

Barley has proved the best cereal of the season, fairly well strawed for 
a crop, and yielding fine matured grain 4 td 5 quarters of good weight ; 
56 to 58 lb. per bushel, fetching fully 26s. per quarter at 56 lb. weight. 
Seed sown, 4 to 5 bushels. 

OaJts. — Variable, but in general short-strawed except on lea fields of 
good loam, which also suffered from thinness of plants. Very little 
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damage by grub ; yield of grain 3 to 5 quarters more according to 
locality. Seed sown, from 6 to 7 bushels. 

Harvest began two to three weeks earlier than usual owing to the 
forcing heat and drought. 

Hay , — The crop, like last year’s, light. The crop of previous year 
suffered from wet and cold, this one the reverse ; too much drought 
and heat stunted the growth of clover and ryegrass ; only in rare cases 
would there be 1 ton 10 stones. MeadoW‘Iiay — Little or none in this 
district. 

Potato crop an ample one, of fine quality ; 8 to 10 tons common ; no 
disease. “ Up- to- Dates,” “Maincrop,” and “Sutton’s Abundance” are 
the latest introductions, and are likely to be much in favour for yield 
and quality. 

Twmi'ps exceptionally good as to quantity and quality ; 20 to 26 tons 
average, and on heavy soils 35 tons were grown ; little or no second 
sowing. A stiffness in coming to hoe experienced owing to the great 
scorching dryness in the soil from the 10th June, but from the middle 
of July onwards the crop throve admirably, and kept growing until 
snow and frost came in the latter part of November. 

Vciy little trouble from weeds, the dryness of the soil being favour- 
able to cleaning by horse-hoe, &c 

Lice -Pastures suffered more than any other crop from the great 

drought and heat, which classes with 1868 for a hot dry summer. Stock 
had to be supplemented early with cut grass, tares, &c., and, where 
practicable, tinned out to heath and rough hillsides. The condition of 
stock IS hardly average. Ifajipily nothing special to complain of. The 
of wool was a fair one only, as, although the preceding winter and 
sjiring were pi etty open, keep was short on account of much bare hard 
fiost, and fiocks scarcely throve so well in any respect. 

IMoRAYsiiiiiK Whmt. — Not much sown. Average crop for the county 
will be about 38 bushels- 3 bushels more than last yeai. Quality of 
grain and straw' much better than last year. Seed sown, 3 to 4 
bushels 

Barley. — A very short crop, especially on dry light soil, owing to the 
dry sun liner ; nevertheless both yield and weight of grain are beyond 
what was expected at reajung-tirae. Average yield would be about 31 
bushels, being 2 3 bushels less than last year Weight from 2 lb. and in 
some cases 6 lb. above the standard weight of 54 lb per bushel. Straw 
fiom one-thud to one-half short from last year. Seed sown, from 3 to 
4 bushels 

Oats — A very short crop. In many parts not a half, owing to the dry 
summer ; nevertheless, the yield and weight of grain are not so dis- 
appointing. In many cases the crop has thrashed out at two and 
three-and-a-half quarters moie than the valuations made before reaping. 
Average yield, say 33 J bushels, 7 bushels less than last year. Straw 
short from one-third, and in some places a half short ; excellent quality. 
Seed sown, from 5 to 5j bushels ; new varieties 6 to 8 bushels. 

Harvest began about two, and in some places three weeks, before last 
year. It was general on the 15th August, and finished by the 10th or 
11th September. 

Hay. — This crop was 4^ cwt. less than last year ; average quantity 
estimated at 25 cwt. Quality very superior, owing to the fine dry 
weather at haymaking. Meadow-hay — Not much grown in the county, 
about 22 cwt. ; superior quality. 

Potatoes a very good crop ; yield about 6 tons 7 cwt. — about a ton 
more than last year. Free from disease, and of excellent quality. 

Turniys. — Average weight of the county, as estimated, comes out at 
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20 tons, 3 tons more than last year, but on some farms well cultivated 
and singled carefully, weights will be found to run up from 38 to 41 
tons 15 cwt., as shown by careful weighing at the nitrate competitions. 
The crop brairded well ; very little fiuger-and-toe. In short, the turnip 
crop is one of the best for many years. 

On some farms of strong land the ordinary tnrnip-fly, and so required 
resowing ; on light sandy land a good deal of damage was done by 
wind in the severe gale on the 15th June, which caused a large extent 
to be resown. No injury by weeds. 

Live Stock. — Pastures were under an average growth owing to the dry 
summer ; nevertheless, where there was plenty of good water, live stock 
throve and did very well. Where water was scarce stock suffered and 
did not thrive, but went back in condition Cattle and sheep free from 
disease, except the former. On breeding farms abortion amongst the 
cows has been very prevalent, and on some farms not a cow left in calf. 
The wool city this year was good, and a little over the average of last 
year. 

Nairnshire. Wheat. — None grown. 

Barley. — 45 bushels ; good ; straw shoit. Sfed sown, 4 bushels. 

OaU. — 50 bushels ; good ; straw very short. Seed sown, 5 to 6 bushels. 

Harvest began fourteen days earlier. 

Ilay — Several tons less. 

Potatoes. — Much the same ; no disease. A few new vari('ties. 

Turnips — 5 tons more ; good. No resowing. 

No injury by insects or weeds. 

Live Stock. — Pastures a good deal burnt up. Stock throve fairly 
well. C^attle and sheep free from disease. 

lNVEiiNES.s-sniRE (Invomess District). Wheat. — Only 20 acres of wheat 
sown in the county in 1904. Crop good ; yield about 40 bushels. 

Barley. —This crop very good quality, but yield not satisfactory. The 
usual quantity sown, 3 bushels on best land and 31 bushels on poor 
land ; yield from 24 to 40 bushels. 

Oats. — A good crop, and yield very satisfactory, both In quantity and 
quality. (Quantity sown from 4 to 6 bushels, according to kinds, the 
newer varieties requiring more seed, but they yield heavier crops. 
Average return from 34 to 50 bushels. 

Harvest rather earlier than the average. 

Hay. — The yield of hay crops was very good both in quantity and 
quality ; about 3 tons on heavy land and from 2 to 2| on lighter land, 
being one- third more than 1903, and much better quality. Meadow-hay 
— Very little grown. 

Potatoes.— The yield was about one-third more than 1903, and the 
quality good. Very little disease anywhere. Several new varieties 
planted, which promise well. 

Turnips. — Very good crop, being quite one quarter more than 1903; 
very little disease. An average crop on best land, about 28 to 30 tons 

No damage by insects. A good many weeds, such as “couch” and wild 
mustard. 

Live Stock. — Pastures during the season of average growth and quality 
with last year. Stock throve very fair. Cattle and sheep free from 
disease, vlip of wool — Very fair. 

Inverness-shire (Skye). Wheat. — No wheat grown. 

Barley. — Very little grown. 

Oats. — About 35 bushels this year ; quality good ; straw short. Seed 
sown, about 5 or 6 bushels. 
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Harvest began about ten or twelve days earlier than last year. 

Hay. — The quantity of ryegrass is 1 £ tons ; quality fully better than 
last year. Meadow-hay — Crop much more productive than last year. 

Potatoes. — This crop yielded between 6 and 7 tons ; quality excellent ; 
no disease. No new varieties planted. 

Turnips. — Weight of this crop was from 8 to 10 tons ; quality good ; 
crop brairded well. No second sowing. 

No injury by insects or weeds. 

Live Stock. — Pastures above the average. Stock throve much better 
than last year. Cattle and sheep free fi*om disease. Clip of wool — 
Under the average. 

Inverness-shire (Lochaber, &c.) Wheat — None grown. 

Barley — None grown. 

Oats. — 24 bushels ; quality good both of grain and straw : quantity of 
straw about 30 per cent under average. Seed sown, 6 bushels. 

Harvest began about the usual time 

Hay — Quantity of this crop about 25 cwt. ; quality good. Meadow-hay 
— (Vop more productive than last year. 

Potatoes. — About 5 tons. Scarcely any disease. No new varieties. 

Tin imps. — About 18 tons Ctoj) brairded well. Only one sowing. 

Oat crop injured by “yaar’^ rooie than usual. 

Lwe Stock. — Pastures above the average Stock throve Cattle and 
sheep fi'ee from disease. Ohp of wool — A full average. 

Itoss-siiiRE (Dingwall and Munlochy). Wheat. — None grown in district. 

Barley. — Quality and quantity of gram full average. Quality very fine, 
quality of straw also fine. Yield about 40 bushels Seed sown, 4 bushels. 

Oats. — Quantity of straw much below average, but quality fine. Quan- 
tity of gram full average, say 46 bushels ; quality fine. Seed sown, 6 
bushels. 

Harvest began about 20th August. Weather fine, and operations 
coi^leted in less time than usual 

Hay — Quantity of crop quite average , quality very fine ; weather un- 
usually good ; quantity up to 2i tons. 

Potatoes - Crop was later, anS quality not average. Almost no disease. 
Quantity about 6 tons. 

Turnips — Crop brairded well; almost no second sowing; very little 
finger-and-toe. Weight up to 30 tons, both swedes and yellows— average, 
say, 25 tons. 

No injury by insects or weeds. 

Live Stock — Pastures above last season ; weather warmer. Stock 
throve very well. Cattle and sheep free from disease Clip of wool — 
Quite average. 

Ross-shire (Tain, Cromarty, and Invergordon). Wheat. — Good crop ; 

over an average : 40 bushels. Seed sown, 4 bushels. 

Barley.— Opite average break on suitable land, and an average crop, 38 
to 40 bushels. On cold land and clay barley is being given up in favour 
of oats. Seed sown, 3i to 4 bushels. 

Oats. — Short crop of straw owing to dry weather ; grain not much less, 
and of good quality ; yield, say, 42 to 44 bushels. Seed sown, 4^ to 5 
bushels more of the new varieties. 

Harvest began earlier, from 17th to 20th August — about one week 
earlier than average. 

Hay. — Full average quantity ; over average quality ; very well got ; 
weight from 1 j to 2 tons. Meadow-hay — None grown in district. 
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Potatoes, — A very full crop of fine quality, one-fourth heavier than last 
year, at least 7 to 9 tons. No disease. Not many varieties grown except 
as an experiment. 

Turnips. — Splendid crop on turnip soils, but under average quality. 
Not much finger-and-toe. No second sowing. Only average on cold clay 

Very little destroyed by insects. The dry weather helped to keep down 
weeds ; damage less than usual. 

Live Stock. — Pastures good quality, owing to dry weather. Not much 
growth. Stock did well on grass, and very free from disejise. Clip of 
wool — A little over average. 

SuTHERLANUSHiRE. W/icat.— J^ One growii. 

Barley. — A fair crop ; colour of gram good ; number of bushels, 30 
to 44. 

Oats — A light crop ; quality of grain good, but straw very short ; 32 
to 36 bushels would be about the average Quantity of seed sown, 6 to G 
bushels. The crop was considerably less in bulk than previous years. 

Harvest began one week to ten days earlier tlian jirevious year. 

Hay. — This crop was also short, but quality very good ; 1 ton to 1 J ton 
the average. Meadoie-hay—^Xs.^ex less. 

Potatoes — This crop very good, to 2 tons more than last year. No 
disease Very few new \arietie8 are planted in this district. 

Turnips. — This crop is also considerably better than last year, IG to 20 
tons being a fair average. The braird came away well from the first, and 
no second sowing required. 

No injury by insects or weeds. 

Jjive o/oc/;.— Pastures were rather bare owing to hot dry season, and in 
many farms grass was deficient. Stock throve very well. Cattle and 
sheep free from disease. Clip of Quality good, but rather under 
an average as to weight. 

Caithness-shire. Wheat. — None grown. 

Barleij. — Fairly good, of about 36 bushels. Seed sown, from 4 to 5 
bushels. 

Oats. Owing to the late and light harvest of 1903 many farmers took 
their entire stock of seed oats from the south, and in many cases the 
proprietors helped. From 4| to 5 bushels of mature seed gave a light 
crop of straw, but a good, plump, well-ripened gram of about 4 quarters 
The harvest was three weeks earlier than last year, and the weatlier very 
favourable for harvesting operations. 

Harvest this year began aoout the normal time, last year’s having been 
exceptionally late. 

Hay . — There was good quality of crop, though light, averaging about 
1 J ton. Meadow-hay was a light crop. 

Potatoes. — There has been an exceptionally good crop, remarkably free 
from disease. On a small scale trials are made of some new varieties, but 
with no marked improvement. “ Champions ” are still the most profit- 
able kind, the crop this year yielding 8 tons. 

Turnips, — As a whole this may be regarded as the record crop com- 
pared with last or many former years. The crop brairded well, and very 
rarely was more than one sowing needed ; in not a few cases there would 
be 26 tons of good juicy turnips. 

Grub or other insects did not make any«great ravages. Coltsfoot and 
thistles need continual checking. 

Live Stock. — The pastures were of good growth, but eaten bare at end 
of year. Stock thriving. Anthrax has shown itself in one or two 
instances. Fluke in sheep, especially ewes, may be regarded as the 
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natural result of last year’s rains. Clip of wool — Average, and prices 
firming. 

Orkney. Wheat. — None grown. 

Barley . — The average yield of here was about 36 bushels, weighing 
about 50 lb. Seed sown, 3^ to 4J bushels. 

()ai ». — Straw is a short crojp, and less in bulk than last year, but oats 
are a fair good crop, average 32 bushels, weighing 40 lb., being a great 
improvement, both in quantity and weight, on last year’s crop. Seed 
sown, 4 to 6 bushels 

Uarnpst began three weeks earlier than last year, but rather later than 
usual. 

Hay . — A light crop, about 20 cwt 

Potdtoes . — A good crop ; weight about 6 tons ; very little disease. 

Tifniipa — Owing to the want of frost last winter the ground was bad 
to make for turnips, which were sown in rather cloddy ground, and 
consequently brairacd irregularly, but gradually improved all season, and 
are a good crop, weighing about 13 tons, being a half more than last 
year. 

drub did a little damage to the lea oats. Cold dry weather in May, 
after wet weather, checked the braird and allowed the weeds to get a 
start, which choked and stunted the growth of a good deal of the 
oats on the clean land. 

Live —Pastures were rather bare all season, but owing to the 

sunshine and fine weather stock throve m.vb better than last year, and 
were free from disease. Clip of wool— Ahoxit an average. * 

Shetland. Wheat — None grown. 

Barley . — Grain equal to last year ; straw in larger quantity ; quality 
average. 

Oats , — Grain better than last year both in quality and quantity ; straw 
about the same. 

Harvest —About a week before the usual time 

flay — This crop, both as regards ryegrass and clovei*, was larger in 
quantity and better in quality than last yea? Meadow-hay was a larger 
Cl op, and of better quality than last year. 

Potatoes — There was a larger yield and of iK'tter quality than last year. 
There was no disease. New varieties planted in small quantities with 
most excellent results, — “ Sir John Llewellyn ” and “ Morning Star.” 

Turnips.- This crop better than last year’s both in quantity and quality. 
( Inly one sowing. The crop brairded well 

Crops were not injured by insects of any kind. There were more weeds 
than usual — largely chickweed. It did little d..mage to the grain crops, 
but it took more work than usual to keep the root crops clean. 

Li ve Stoch — Past ures were of average growth and good quality, fully 
equal to last year Stock kept healthy and throve well. Alxiut a good 
avemge. No disease of any kind. Clip of wool— A good average, and 
of good (piality. 
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THE METEOROLOGY OF 1904, 

By Albxandbr Buchan, LL.D. 

The following table gives a comparison of the winds, pressure, 
temperature, rainfall, cloud, and sunshine for 1904 as compared 
with averages of the forty-five years from 1856 to 1900 : — 
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January. — The meau temperature was 39” 0, or 1”8 above 
the mean, the days being 1°'7 and the nights 2”'0 above their 
means. The month was the mildest January since 1898, when 
the mean for the month was as high as 42”'9. Temperature 
was above the average in all districts, the excess amounting to 
fully 2”-0 in the Lothians, Lower Clydesdale, Central Perthshire, 
and on Upper Deeside. Cold weather prevailed until the 6th, 
and thereafter cold and mild spells alternated, with rather low 
temperatures on 12th, 15th, and 16th, 25th, and 31st. The 18th, 
19th, and 27th were the mildest days of the month, the six 
days from 18th to 23rd having a mean temperature much above 
the average. The absolutely highest temperature was 58°‘8 at 
Loanhead on 9th, and the lowest 22°*0 at Stronvar and Drum- 
lanrig on 17th and at Wolfelee on 25th. 

The mean rainfall was 3*68 inches, or 5 per cent below the 
average. Shetland and most of the Western Islands had rain- 
falls decidedly above the average, and on the mainland there 
was a slight excess in parts of Inverness-shire and at Braemar 
and a few other places. But about half of the rainfall stations 
had falls within 10 per cent of the average, whilst most northern 
and eastern districts had a decided shortage, Dunrobin, Gordon 
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Castle, and Perth recording less than half their usual amounts. 
Most of the rain fell during the second and third weeks and 
towards the end of the month. Daily amounts exceeding an 
inch were of rare occurrence, the heaviest fall in twenty-four 
hours being 1*56 inch at Greenock on 10th. 

Snow was general on the 15th, and light falls occurred here 
and there earlier in the month. Except between 16th and 27th 
moderate gales were rather frequent. 

February was a much colder month than January, having a 
mean temperature of 36°*2, or 2®*1 below the mean, witli days 
2'"*8 and nights 1°*4 below their means. All districts were 
decidedly below the average in temperature, the deficiency 
being more pronounced in the east than in the west, but at 
few places less than 1°*5. Severe frosts were generally of short 
duration ; but there was practically no spell of mild weather 
during the month, and most districts had only a few days with 
temperature equal to the average. Highest temperatures were 
recorded generally on 20th, 2l8t, or 27th, and lowest on 29th, 
and at a few places on 19tli. At K^linburgh frost in shade was 
registered on fifteen days and on grass on twenty-two d^iys. 
The absolutely liighest temperature was 52°*8 at Glasgow on 
21st, and the lowest at Braemar on 11th. 

The mean rainfall was 3*71 inches, or 22 per cent above the 
average. Dundee had more than twice its average rainfall, and 
nearly all eastern districts had a large excess, amounting to 
85 ])er cent at Aberdeen, 75 at Perth, and 60 at Dunrobin, 
Arbroath, and Smeaton. In the extreme west and south-west 
rainfall was also much above the average ; whilst in Nithsdale, 
the Clyde area, the greater part of Perthshire, and at Braemar 
there was a shortage, amounting to 42 per cent at Glencarron 
and 48 per cent at Braemar. Nearly half the East Coast rain- 
fall was registered during the first eight days of the month, 
whilst in the west the wettest periods were from 12th to 16th, 
and from 19tli to 21st. 

Easterly winds were of more than average frequency, and 
the weather was frequently of a very wintry character, with 
moderate snowstorms on 6th, 7th, and 18th. Sunshine was 
deficient in nearly all districts, and strong gales occurred from 
12th to 14th and on 20th and 21st. 

March. — The mean temperature was 38°*4, or I'^'O below the 
mean, the days being 1°*1 and the nights 0°*9 below their 
means. In the counties of Dumfries and Peebles there was a 
deficiency of 2°*0 ; but one or two stations had practically an 
average temperature, whilst most were from 0°*5 to 1®‘5 below 
the mean. Easterly winds, with accompanying low tempera- 



AKt) METEOKOLOGY OF THE YEAE. 


376 


tures, prevailed early in the month, and in the Edinburgh 
district the thermometer did not reach 40°’0 from let to 8th. 
Severe frosts also occurred on one or two days during the 
following week, the 1st and 15th being the coldest days of 
the month. From 16th to 30th comparatively high tempera- 
tures ruled, with maximum on 19th, 20th, or 23rd. The 
absolutely highest temperature was at Gordon Castle on 
19th, and the lowest 13°*1 at Kingussie on 2nd. 

The mean rainfall was 2*31 inches, or 19 per cent below the 
normal. At Aberdeen, in parts of Forfarshire, at Leith, and 
in the extreme south there was a moderate excess. Else- 
where there was a shortage, which was greatest at Braemar, 
in Inverness-shire, and along the shores of the Moray Firth. 
Inverness recorded less than 1 inch, the rainfall there, at 
Glencarron, at Fearn, and in the counties of Nairn, Elgin, and 
Banff being less than two-fifths of the average. A large part 
of the East Coast rainfall was registered early in the month, 
the wettest periods in the west being from 16th to 22nd and 
from 28th to 31st. 

The weather was frequently unsettled, but no well-developed 
gales occurred. Early in the month moderate falls of snow, 
sleet, and hail were frequent in eastern districts. Sunshine 
was deficient in the east, but above the average towards N.W. 

April. — The mean temperature was 45°*1, or 0®‘9 above the 
mean, the days being 0°*G and the nights 1°‘3 above their means. 
In Sutherlandshire, the Western Islands, and the extreme south- 
west, temperatuie was slightly below the average, but elsewhere 
there was an excess ; greater in the east than in the west, and in 
Mid-Lothian 2'''0. The first ten days of the month were very 
cold, but thereafter, except about 21st, temperature was above 
the average, the 19th being in most districts the warmest day of 
the month. Lowest readings occurred on 1st and 21st, but at 
about half the stations frost in shade did not occur. The ab- 
solutely highest temperature was 67°’6 at Dumfries on 19th, 
and the lowest 23°’3 at Braemar on 1st. 

The mean rainfall was 3*95 inches, or 78 per cent above the 
average, the month being the wettest April since 1867. In 
Wigtownshire, and at most places on the East Coast, there was 
a shortage, Smeaton and Cupar having only half the average. 
Elsewhere there was an excess, the rainfall in some districts 
being abnormally large. Thus Invergarry had four times, and 
Glenquoich and Fort Augustus thrice their normal amounts ; the 
rest of Inverness-shire and Sutherland from two to three times 
the average; and the counties of Fife and Linlithgow, the 
drainage area of the Clyde, and parts of Perthshire at least double 
their usual rainfalls. More than half the rain fell during the 
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first ten days of the month, the last week also being wet in most 
districts, whilst Fort William and Stronvar had only two rainless 
days. The largest rainfalls were 17*86 inches at Glenquoich 
and 13*29 inches at Glencarron. 

During the first ten days the wind was from S.W., and the 
weather very stormy, especially in the west, with snow, sleet, 
and hail in places on two or three days. Again on 24th and 
25th there was a gale from W. and N.W. 

Sunshine was about the average in most districts, but above it 
in S.E. and around Inverness, and much below it at Fort 
Augustus and Fort William. Thunder occurred in Central 
Perthshire on 13th, and here and there on other days. 

May. — The mean temperature was 48°‘5, or O' .5 below 
the average, the days being l''*2 colder and the nights 0°'3 
warmer than usual. In most districts temperature was within 
half a degree of the average, but at Fort Augustus there was a 
defect of 2°*0. The weather was very cold during the first 
twelve days, with frost in several districts on 3rd and 11th. 
Thereafter higher temperatures prevailed, except about 20th 
and 24th, the last few days of the month being very warm. 
The absolutely highest temperature was IT'O at Kingusi^le on 
30th, and the lowest 27°*0 at Lednathie on 12th. 

The mean rainfall was 3*00 inches, or nearly a thud more 
than the average. Except at a few places in north and ex- 
treme south — such as Duijrobin, Fearn, and Dumfries — there 
was on the whole a decided excess, though the variations were 
rather irregular. Thus Invergarry had more than twice its 
usual rainfall, and in southern Inverness-shire generally, as in 
Mid- and East Lothian, there was an excess of 60 to 80 per cent. 
On the other hand, a good many stations had an excess of less 
than 15 per cent. The rainiest times of the month were from 
1st to 9th, from 12th to 18th, and from 23rd to 27th. Fort 
William reported 1*18 inch on 1st; and heavy falls occurred at 
many places on 1st, 5th, and 8th. 

Bright sunshine was much below the average in most districts, 
and during the first ten days the weather was very unsettled 
and of a wintry character, with snow, sleet, and hail. Thunder- 
storms occurred at Fort William on 1st, 13th, and 26th, and at 
vanous places on one or more days. 

June. — The mean temperature was 54° *3, or 0°*6 below the 
average, both days and nights being alike colder than usual. 
There was a considerable excess of winds from east and north- 
east, and at several East Coast places the mean for the month 
was more than 1°*0 below the average, the maximum at Montrose 
and Arbroath being below 70°*0, and Edinburgh reporting a 
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reading of 70°’0 only on 30th. Early in the month warm 
weather was experienced in the west, whilst the coldest 
periods were from 10th to 12th, and from 26th to 28th. 
During the latter period injurious ground frosts occurred in 
the north. 

The mean rainfall was 1*96 inch, or about three-quarters of 
the average, the month being the driest June since 1891. In 
Mid- and East Lothian, in Perthshire, and in parts of the 
counties of Eoxburgh, Perth, and Inverness the rainfall was 
somewhat above the average, but in nearly all other districts it 
was decidedly below. Dundee and Montrose had barely one 
quarter of their average amounts, and many eastern places to 
the north of the Forth only about one-half. From 2nd to 11th 
and from 27th to 29tli practically no rain fell, the heaviest falls 
of the month occurring on 1st, 14th, 16th, and 24th. Glencarron 
registered 2*31 inches on 16th, and at^inany places the aggregate 
for the month was largely accounted for by one or two heavy 
daily amounts. Thus in Berwickshire fully half the total was 
registered on 24th, whilst at Inverness a fall of 0*71 inch on 1st 
was about half the total there. 

The weather from the 15th to 17th was stormy, and on 24th, 
25th, and 26th thunder occurred at Drumlanrig, and at a few 
places on some one of these days. 

The month proved a remarkably sunny one in the west of 
Scotland, though only about the average amount of sunshine was 
registered in ilie east. Early in the month dry north-easterly 
winds prevailed, with cloudy skies on the east coast, but almost 
uninterrupted sunshine on the west. During the week ending 
11th Fort William averaged 14 hours of “bright sunshine” 
a-day, and appears to have been the sunniest of the recording 
stations in the British Isles. 

July. — The mean temperature was 57°*3, or 0 *1 above the 
normal, both days and nights being of about average tempera- 
ture. Winds from east and north-east were more frequent than 
usual, and in consequence easterly places north of the Tay had 
mostly temperatures below the average. In most other districts 
there was a slight or moderate excess. In the east generally 
there was a complete absence of hot weather, the thermometer 
at Leith reaching 70° *0 only on 13th and 29th, and remaining 
below 60°*0 from 23rd to 28th. The month was much warmer 
in the west and south, temperatures of 80® *0 or over being re- 
ported from Kothesay, Dumfries, and other stations .on 11th. 
Lowest temperatures were noted on •4th, 7th, or 18th, Braemar 
reporting ground frosts on 4th and 18th, The absolutely 
highest temperature was 84'**7 at Dumfries on 11th, and the 
lowest 35°*0 at Lairg on 8th. 
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The mean rainfall was 2*11 inches, being two- thirds of the 
average. One or two places had a trifling excess, but most 
eastern and northern districts had less than half their normal 
amounts, and over the country generally there was a decided 
shortage. Several aggregates of less than 1 inch were reported, 
as at Inverness and Arbroath. Hardly any rain fell from 7th 
to 11th, from 17th to 19th, and from 24th to 30th. From 1st 
to 6th the weather was unsettled and wet, and on the 16th 
rivers in the south were in high flood as a result of heavy rams 
on the preceding day, when Cargen registered 1*78 inch. Lead- 
hills 1 63, and Dumfries 1*40, or fully half its total for the 
month. 

Thunderstorms occurred in Central Forfarshire on 2nd, 13th, 
22nd, and 31st, and in most districts on one or more of these 
days. 

Sunshine was below the average on the East Coast, but most 
western districts had a larger excess. 

AuouhT. — The mean temperature was or 0*6 below the 

average, the nights being distinctly colder than usual. Tem- 
perature was above the average in Fifeshire and Mid-Lothian, 
but in most districts slightly, and at Cally, Fort Augustus, S-nd 
Peterhead decidedly below Warm weather was experienced 
at the beginning and end of the month, but from 5th to 27th 
the weather became steadily colder, with lowest readings on 
21st and 25th, and ground frosts, and even frost in shade, in the 
north on the latter date. The mean temperature of the fourth 
week was from 3°’0 to 4°'0 below the average. Highest tem- 
peratures occurred on 3rd and 4th and between 28th and 30th, 
the absolutely highest reported being 84°‘5 at Tillypronie on 
28th, and the next highest 79°*0 at Lroomlands on 30th, and 
at Dumfries on 3rd and 29th. The lowest temperature was 
31''-2 at Kingussie on 25th. 

The mean rainfall was 4*58 inches, or 27 per cent above the 
average. Aberdeen had less than three-quarters of its usual 
amount, and at a few places the rainfall differed but little from 
the average ; but in general there was a decided excess, which 
was more than 50 per cent in the counties of Edinburgh, East 
Lothian, and Forfar. The number of rainy days was large, Glen- 
carron having twenty-eight, and a large number of places had falls 
of more than an inch on some one day — e.^., Dundee, 1*40 inch on 
4th ; Leadhills, 1-61 on 6th ; Kothesay, 1*27 on 10th ; Leith, 1*29 
on 11th; Stronvar, 1*26 on 13th; Fort William, 1*52 on 14th; 
and Edinburgh, 1*15 on 17th. The rainiest periods were from 
4th to 7th and from 9th to 18th, heavy fails occurring in the 
west on the Ist also. From 27th to 30th hardly any rain fell 
in eastern and southern districts. 
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A thunderstorm was general on the East Coast on the 6th, 
and thunder was somewhat frequent in East Lothian and Ber- 
wickshire. 

Sunshine was above the average in the west, but only the 
usual amount, or rather less, was registered in eastern districts. 

September. — The mean temperature was 52®’9 or 0°*1 above 
the average, the days being a little warmer and the nights a 
little colder than usual. In most districts the month was of 
about average temperature, but slightly below at most eastern 
stations (though above it in Mid-Lothian), and decidedly above 
towards the north-west. No very notable variations occurred, 
the warmest days and coldest nights at most places both falling 
between the 14th and 22nd, when the barometer remained con- 
tinuously at a somewhat high level. Frost occurred at hill 
stations towards the north about 14tlt, 2l8t, and 28th, and at 
Drumlanrig, in the Nith Valley, on 21st. The absolutely highest 
temperature was 72°‘G at Lairg on 19th, and the lowest 29°-l at 
Kingussie on 14th. 

The mean rainfall was 3*15 inches, or 13 per cent below the 
average. At Fort William, m Central Perthshire, and in the 
counties of Stirling, Dumbarton, Kenfrew, Bute, and Wigtown 
rainfall was more or less above the average ; but elsewhere 
there was a decided shortage. East Lothian and the Border 
counties having less than half the average amount. The 
number of rainy days was unusually small, the notable feature 
of the month being that the rainfall at most stations was 
largely made up by heavy falls on one or more days. Fort 
William reported 1*45 inch on 4th and 1*98 on 5th ; Greenock 
had falls of 1 inch or over on 2nd, 5th, and 29th , whilst at 
Edinburgh more than half the total for the month was regis- 
tered on 24th and 25th The first few days were very wet, and 
on the 6th the Perthshire rivers were in full flood, Stronvar 
having an aggregate of about 3| inches for the two preceding 
days. Hardly any rain fell from 13th to 23rd, except in some 
central and western districts on 16th or 17th. 

The weather was stormy on 4th and 5th ; and thunder was 
heard at Glencarron on 3rd, at Paisley on 6th, and at Buchlyvie 
on 16th. 

The second and third weeks were very sunny, the amouht of 
sunshine for the month being decidedly above the average. 

October. — The mean temperature was 48°*0, or 1®’5 above 
the average, both days and nights being much warmer than 
usual, and the excess in nearly all districts very decided. The 
first two weeks of the month were hardly of average tem- 
perature, but the third and fourth were much warmer than 
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usual. At the very end of the month easterly winds pre- 
vailed^ with much colder weather. 'The coldest night was, in 
most districts, that of the 12th, frost being then of general 
occurrence. The warmest days were between 3rd and 5th and 
between 18lh and 21st. The absolutely highest temperature 
was 67°*5 at Tillypronie on 18th, and the lowest 22®*6 at 
Braemar on the night of the 12th. 

The mean rainfall was 2*02 inches, or only half the average, 
the month being, on the whole, the driest October since at least 
1879, and at many places the driest as yet recorded. In the 
eastern counties rainfall was much less than half the average, 
and Aberdeen, Montrose, Edinburgh, and Duns had only one 
quarter of their usual amounts. Towards the west the shortage 
was relatively less, though ranging at many stations from 40 to 
50 per cent. The rainiest days of the month were 5th, 6th, 
and, in the west, 1 Gth, the heaviest falls occurring on 5th, the 
amount for that day at Aberdeen and Dundee accounting for 
half the totals for the month at these places. On the East 
(Joast there were very few rainy days, Smeaton having only six 
and Edinburgh only eight. 

The weather was unsettled early in the month, with a gale 
from south-west on 5th. Somewhat stormy weather occdrred 
also on 16th. Snow, sleet, or hail fell in northerly districts on 
7th or 8th. 

The month was extremely sunny, especially towards the 
south-east. 

Novembek. — The mean tenq^erature was 40''*8, or O 'l below 
the average, the days and nights being of about average tem- 
perature. Ill northern districts the month proved colder than 
usual, and at most southern places somewhat warmer; but at a 
good many stations temperature dilTered but little from the 
average. The month was divided into well-defined warm and 
cold spells. Thus from 1st to 19th, under the influence of 
W. and S.W. winds, the weather was extremely mild ; from 
20th to 26th N.W. winds prevailed, with extremely low tem- 
peratures for November; whilst at the end of the month the 
weather was again mild. The contrast between the week end- 
ing 19th and that ending 26th was remarkable : the former 
week was fully 5°*0 warmer than usual, whilst during the latter 
the thermometer fell, on the 22nd, to zero at Kingussie and to 
7°‘0 at Stronvar, and, on the 26th, to 7°‘3 at Braemar and to 
10®*0 at Stobo. During this notable cold spell temperature did 
not rise to 40°*0 at many stations, and was, as a rule, fully 7°*0 
below the average. The absolutely highest temperature was 
64°*0 at Cupar and Balruddery on 3rd, and the lowest ~0®’4 at 
Kingussie on 22nd. 
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The mean rainfall was 2*31 inches, or only three-fifths of the 
average. In Lewis and Arran, and in the extreme south-west, 
rainfall was above or just about the average ; but over the country 
generally there was a decided shortage. In the eastern counties, 
Lednathie, Perth, and Cupar had hardly one-fifth of their usual 
amounts ; several other stations reported less than 1 inch for 
the month, and in general much less than half the average rain- 
fall was recorded. The deficiency was as a rule less towards 
the west and much less towards the north, the Clyde area 
having about three-fifths and the extreme northerly counties 
about four-fifths of their normal rainfalls. In the upper Nith 
Valley, in Central Perthshire, and at Fort Augustus the shortage 
was as marked as on the East Coast. Between 7th and 9th 
heavy rains were general, Dunoon and Bowhill (Ayrshire) re- 
porting amounts of 2 inches or over on 8tli, and on 10th the 
Doon and other southern rivers were in high flood. In eastern 
districts hardly any rain fell from 1st to 5th and from 11th to 
19th, whilst the wettest periods after the 9th were from IGth 
to 20th in west and from 21st to 23rd in north and east. 

A snowstorm was general between 2l3t and 24th, and the 
weather was stormy between 7th to 10th and during the cold 
week from 20th to 26th. Thunder was reported at Gordon 
Castle and Broomlands on 23rd and at Smeaton on 24th. 

Sunshine was rather above the average in all districts ; but 
towards the end of the month a good deal of fog occurred. 

Decembkr. — The mean temperature was 38°’6 or 0°*6 above 
the normal, the days and nights both being a little warmer than 
usual. The month was rather colder than usi^al in the south, 
in parts of Perthshire, and at Dundee and Aberdeen, but in 
most districts it was somewhat warmer. A good deal of mild 
weather was experienced during the month, with high tempera- 
tures about 4th, 17th, or 29th. From 7th to 14th an exceed- 
ingly cold spell occurred, with lowest readings on the night of 
10th, when the thermometer fell to 10°*0 or under on the 
Grampians and on the hills of Forfarshire and Perthshire. In 
the south it was again very cold on 26 th and 27th. The 
absolutely highest temperature was 57®‘G at Corstorphine on 
5th, and the lowest 6°*0 at Braemar on night of 10th. 

The mean rainfall was 3*59 inches, or 14 per cent below the 
average. Eainfall was decidedly above the average in Lewis, 
the Northern Islands, Banffshire, and at Dollar, Stronvar, and 
Fort Augustus ; somewhat above in Mid- Lothian and^ at Pol- 
talloch; and about the average at^ Glencarron and Nairn. 
Elsewhere there was a deficiency, Upper Teviotdale having 
only half the average, and Braemar, Arbroath, and Cally only 
about three-fifths. From 18th to 27th but little rain fell, the 
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rainiest periods being from 1st to 6th, from 11th to 17th, and 
28th and 29th. On the 17th Leadhills had a fall of 2*09 
inches, and on 29th Glencarron registered 2*38 inches. 

Gales occurred on 4th and 6th, on 12th, and on 29th and 
30th, the first half of the month being very unsettled. Between 
7th and 12th a snowstorm was more or less general, and from 
20th to 27th there was much fog in the south, the weather in 
England being very foggy at that time. Tiiunder occurred at 
Paisley on 30th. 

The month was on the whole rather sunnier than usual. 

The weather conditions in early autumn were peculiarly fav- 
ourable for the ingathering of crops, and the harvest of 1 904 
was in nearly all districts conducted from start to finish with 
hardly any interruption and with unusual quickness. Every- 
where crops were cut much earlier than in 1903 — an unusually 
late and unsatisfactory year — but over the country generally 
harvest began rather later than the average, though earlier in 
north-eastern districts. 

As regards cereals, wheat, barley, and oats gave a satisfactory 
yield in practically all districts. Straw, however, was generally 
very short, • 

Potatoes were almost everywhere a splendid crop, only West 
Lothian, Eskdale, and Annandale reporting much disease. Very 
heavy yields were obtained in north-eastern counties ; and lifting 
was generally effected in most favourable weather. 

Turnips, also, were in most districts an excellent crop, and 
resowing was hardly anywhere necessary. 

The most notable feature of the weather of the year was the 
continued deficiency of rainfall from September to December, 
whilst April was the only month with a rainfall conspicuously 
above the average. The year offered a remarkable contrast to 
its very wet predecessor, and taking the country as a whole 
1904 can have had little more than two-thirds as much rain as 
1903. 
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Year 1903, compared with the Estimated Yield for the Years 1902 and 1901, and the Average of the Ten Years, 1892-1901, in each 
County of Scotland. 
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Table No. 6. — Number of Horses, Cattle, Sheep, and Pigs in each County of Scotland as Returned on June 4, 1904. 

I Horses (including Pomes) I Cattle. 1 Sheep I 
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Including Mares kept for breeding. 
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Tabls No. 7.— Quantity and Value of Corn, Ac., imported into the 
United Kingdom in the undermentioned Yeare. 

[Frm, Ttadt and Navigation ReturM,"] 


Wheat from— 

Russia 
Germany . 

Turkey 
Boumania . 

United States— 
Atlantic Poi ts 
PaciilQ Ports 
Chile . . . . 

Argentine Republic 
British Bast Indies . 
Australia . 

New Zealand 
Canada 

Other countries . 
Total . 

Wheat and flour, from — 
Germany . 

Prance 

Austna-Hungary 
United States . 
Canada 

Other countries . 
Total . 


Barley . 

Oats 

Peas .... 
Beans . 

Indian com or maize 
Indian corn meal 
Oatmeal . 

^Offhlsofcorn and grain, ) 
including nce-meal T 
tRice, rice - meal, and 
flour— 

From Brit East Indies 
Prom other countries 
tRice, exclusive of nce- 
meal— 

From Bnt Bast Indies 
Prom other countries 
Other kinds of gram 1 
and corn / 

I Other kinds of meal! 

I and flour / 


Total of com, Ac 



Quantities. 


Values. 

1902. 

1903. 

190A 

1902. 

1903. 

1904. 

Cwt. 

6,640,467 

239,010 

846,625 

2,862,463 

Cwt. 

17,176,800 

810,176 

438,004 

8,140,727 

Cwt 

23,629,600 

251,000 

431,200 

1,491,800 

£ 

2,146,906 

79,122 

104,537 

758,703 

£ 

6,809,808 

106,664 

184,986 

1,056,912 

£ 

8,448,884 

91,851 

127,268 

612,001 

30,661»,621 

12,643,040 

251,446 

4,815,166 

8,841,686 

4,174,763 

166,626 

0,627,476 

084,270 

18,419,836 

6,778,569 

238,644 

14,120,454 

17,067,867 

26 

204 

10,802,127 

658,616 

4,948,400 

2,142,800 

916,400 

21,440,400 

26.485.000 

10.272.000 
858,100 

6,19\800 

862,600 

10,166,400 

4,880,821 

84,999 

1,468,981 

2,988,008 

1,488,126 

58,841 

8,194,024 

276,855 

6,895,164 

2,048,960 

88,628 

4,609,888 

6,653,066 

10 

46 

8,737,368 

216,872 

1,763,862 

765,686 

827,808 

7,522,881 

8,498,529 

8,764,402 

123,633 

2,229,791 

118,253 

81,002,227 

88,131,080 

97,813,600 

27,079,828 

29,940,191 

84,277,689 

16,200 

713,935 

688,062 

15,687,217 

1,948,218 

486,806 

37,020 

677,498 

817,879 

16,228,639 

2,637,617 

307,795 

264,740 

1,486,920 

738,21>4 

8,262,602 

2,045,767 

1,939,570 

7, 349 
287,268 
392,185 
7,217,060 
860,938 
161,892 

17,481 

238,708 

471,025 

7,618,001 

1,263,250 

125,097 

142,710 

647,482 

480,268 

4,095,749 

1,014,124 

928,888 

19,886,341 

80,(K>1,448 

14,722,898 

8.926,617 

9,728,662 

7,268,606 

25,200,837 

16,867,167 

2,036,110 

2,066,693 

44,402,077 

242,841 

612,602 

26,655,867 

16,283,763 

1,829,023 

1,765,700 

60,099,328 

690,416 

728,973 

27,152 320 
14,097,900 
2,179,466 
1,862,731 
42,898,780 
816,660 
648,746 

7,181,712 

5,041,828 

740,128 

703,669 

11,713,182 

88,270 

486,241 

7,221,789 

4,268,950 

690,768 

594,882 

12,465,688 

176,622 

687,416 

7,161,600 

3,729,677 

767,029 

677,094 

10,247,214 

100,940 

456,703 

8,806,489 

2,617,066 

3,186,566 

724,9 ■ 

586,272 

591,242 

1,946,736 

602,953 



661,491 

267,729 



2,044,678 

868,839 

3,491,606 

1,19U,414 

4,872,743 

1,896,270 

683,878 

401,189 

1,463,185 

597,316 

l,597,fi»6 

672,808 

1,547,707 

1,787,076 

1,564,170 

461,779 

540,634 

475,304 

207,863 

87,498 

!>6,264 

77,693 

35,869 

88,540 




66,188,032 

68,778,077 

67,951,846 | 


* Shown sepaiately from 1st July 1902. 

t The amregate totals for the year 1002 arc for the six months ended 30th June, after which 
Rice-moal is included with “ Offals of Corn and Gram.” . 


Table No. 8.— Return op the Average Prices op Wool 

in the Yeara 1902 and 1903. 


Tears. 

Australian. 

SontMAtrican. 

English Fleeces. 


Per lb. 

Per lb. 

Per lb. 


«. d. 

a. d. 

s. d. 8. d 

1902 .... 

0 8f 

0 7f 

0 6 to 0 

1908 .... 

0 9| 

0 7| 

.0 6^ II 0 ll} 
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Table No. 9,-— Quantities and Values or Coen, Meat, Food Proddotb, 

in the Year 1904, with the 

[Fr(m Trade and 




Quantities. 



Values. 



1 1902. 

1903 

19<H. 

1902. 

1908. 

1904. 

Animaiji, Living:-— 

No 

No 

No. 

£ 

£ 

£ 

Cattle . 

419,488 

522,546 

649,532 

7,814,763 

9,209,122 

9,786,436 

Sheep and lambs . 

293,203 

854,241 

882,240 

454,422 

646,068 

591,984 

Swine .... 







Total value 




8,269,176 

9,756,185 

10,828,420 

"Grain, Flour, &c — 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Wheat . 

81,002,227 

88,181,080 

97,813,600 

27,079,828 

29,940,191 

84,277,689 

Wheal meal and flour . 

19,386,841 

20.601 ,44S 

14,722,898 

8,926,617 

9,723,662 

7,258,606 

Barley 

2.'i,200,8S7 

26,566,867 

27,162,320 

7,131,712 

7,221,789 

7,161,600 

Oats .... 

16,867,167 

16,283,763 

14,097,900 

5,041,823 

4,263,960 

8,729,677 

Peas 

2,035,110 

1,829,921 

2,179,456 

740,123 

OM0,7CS 

767,02‘i 

Beans 

2,060,693 

1,765,700 

1,862,734 

703,059 

594,832 

577,094 

Maize 01 Indian corn 

1 1,492,977 

50,099, 28 

42,898,780 

11,718,132 

12,405,583 

10,247,214 

Maize-meal 

242,841 

690,410 

310,660 

83,270 

176,622 

100,940 

Oatmeal 

612,602 

7iS,973 

648,74 

486,241 

637,415 

456,703 

fOftals of com aud criain,! 
mcludmgnci meal / 

3, 106,489 

2,617,966 

8,316,66'’) 

724,978 

5iC,272 

* 

591,242 

JHice, iicc meal, and floni — 







From British East Indies 

1,945,730 



601,491 



Prom other countries 

602,951 



207,729 



lllice, exclusive of iice- 







meal— 

Fiom British East Indu s 

2,044,673 

8,491,506 

4,872,743 

683,878 

1,458,186 

1,697,899 

From other countries 

858,839 

1,199,414 

1,896,270 

401,189 

697, U5 

672,808 

Other kinds of gram A corn 

1,647,707 

1,737,070 

1,564,170 

461,779 

640,684 

476,304 

Othei kinds oi meal and ) 
flour I 

207,863 

87,498 

96,264 

77,593 

35,869 

38,640 

Total value 




05,183,032 

68,778,077 

67,961,845 

Meat — 

Owt 

Cwt 

Cwt 

£ 

£ 

£ 

Beef, salted .... 

163,674 

178,692 

144,304 

244,002 

245,605 

187,288 

(1 fresh . 

3,707,387 

4,159,606 

4,367,322 

7,905,064 

8,366,141 

8,080,267 

Mutton, fresh 

8,669,599 

4,016,622 

3,494,782 

6,914,911 

7,826,062 

6,861,581 

Bacon .... 

6,089,704 

5,166,988 

5,452,811 

13,426,967 

13,619,140 

12,882,142 

Hams .... 

1,482,287 

1,141,882 

1,244,013 

8,868,902 

8,142,574 

8,104,999 

l*ork, salted (not bacon or ) 
hams) r 

205,259 

237,674 

248,842 

805,584 

819,256 

294,080 

Pork, fresh . 

Meat, unenuraeiatod — ) 

666,376 

655,023 

706,844 

610,485 

1,446,146 

1,199,110 

1,555,452 

1,878,467 

salted or fresh ) | 

668,261 

681,012 

1,200,062 

1,164,012 

Meat preserved otherwise } 
than by salting i 

911,856 

767,663 

814,398 

2,786,194 

2,485,777 

2,461,841 

Rabbits . . . . 1 

451,467 

476,645 

633,698 

734,826 

728,881 

780,787 

Total of dead meat 

16,971,022 

17,498,127 

17,686,167 

88,821,206 

89,489,940 

87,145,854 

Dairy Produce;— 

CwL 

Owt. 

“Cwt. 

“ £ 

£ 

“ “£ 

Butter 

3,974,983 

4,060,694 

4,241,005 

20,626,690 

20,798,707 

21,117,162 

Margarine .... 

906,170 

882,128 

960,278 

2,669,508 

2,818,618 

2,494,467 

Cheese 

2,546,212 

2,694,368 

2,554,298 

6,412,002 

7,064,710 

6,848,778 

Total 

7,487,815 

~7^6S7J76 

~ 7,766,681 

29,608,195 

80,167,085 

29,456,402 


* Gram and Flour were subject to duty from the 16th April 1908 to the 80th June 1908. 
t Shown separately from Ist July 1902 

t The aggregate totals for the year 1908 are for the six months ended 80th June, after which date Rice- 
meal is included with “ Oflhls of Com and Grain." 
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AND Artioliss AFraoTiNa AoRXOOLTURS) imported into the United Kingdom 
Corresponding Figures for 1902 and 1903. 


Navigatim Returns.l 



Quantities. 


Values. 



. 1902. 

1903. 

1904. 

1902. 

1903. 

1904. 

Poultry, Ac. 

Poultry and game, alive or ) 
dead j 




£ 

1,059,044 

£ 

1,202,288 

£ 

1,217,176 

Qt Hands 

Gt. Hands 

6t Hunds 




®«g<i 

18,966,795 

19,848,897 


6,808,985 

6,617,699 

6,780,674 

Total value 




7,368,029 

7,819,887 

7,947,760 

Fruit, Vkoktablich, Ac. - 
Apples . 

Owt 

(?wt 

Cwt 

£ 

£ 

£ 

2,843,517 

4,569,546 

3,771,781 

1,923,474 

2,781,643 

2,118,874 

Oherries 

160,359 

110,192 

260,830 

216,421 

107,142 

819,961 

Plums . 

541,186 

694,620 

498,984 

515,059 

622,268 

687,485 

Pears . 

491,90b 

271,518 

642^624 

439,536 

326,463 

510,691 

Grapes 

632,932 

684,084 

853,572 

670,992 

716,057 

827,684 

Oranges 

6,518,107 

6,176,752 

5,858,251 

2,368,708 

2,276,400 

2,198,144 

Lemons 

1,003,2'li 

978,318 

989, 2b6 

417,152 

406,728 

408,500 

Unenumerated 

500,679 

688,873 

654,765 

308,998 

449,413 

872,676 

Onions . 

7,605,489 

8,619,919 

8,291,814 

999,942 

1,003,016 

1,076,418 

Potatoes 

5,699,090 

9,150,202 

10,003,267 

1,589,432 

2,603,238 

2.440.001 

Vegetables, unenumeiatcd ) 
(raw) f 




468,411 

89(>,784 

467,491 

Hops .... 

191,324 

113,998 

313,667 

798,586 

678,789 

1,889,851 

Total value 




10,712,711 

12,325,891 

13,102,181 

Other Articles 

Cwt 

Cwt 

Cwt 

£ 

£ 

£ 

Lard . 

1,050,830 

1,732,700 

1,880,837 

4,118,902 

8,870,774 

8,342,895 

Wool, sheep and lambs' 

Lb. 

Lb. 

Lb 



037,129,783 

599,600,982 

561,706,689 

19,924,255 

20,622,523 

20,866,980 

Wood and timber— 

Loads. 

lamds. 

Loads. 




Hewn (}3it i)rups or pit ) 
wood) ) 

1,978,485 

2,821,348 

2,832,677 

2,09 1,W 

2,636,8f5 

2,485,118 

Sawn or split, planed orl 
dressed / 

6,676,726 

6,742,233 

6,066,162 

17,171,422 

18,192,519 

15,605,625 

Staves 

119,992 

129,778 

132,178 

668,630 

570,850 

525,696 


Tons. 

Tons 

Tons. 


Oilseed-cake 

387,667 

367,791 

871,691 

2,472,988 

2,165,480 

2,128,111 

Seeds— 

Cwt. 

Cwt 

Cwt. 




Clover and grass 

887,802 

458,046 

426,475 

740,387 

1,008,772 

869,888 

Cotton 

Tons. 

Tons. 

Tons 


550,620 

Qrs 

1,818,829 

587,491 

Qrs 

2.185,694 

468,658 

3,285,650 

2,984,096 1 

2,587,490 

Flax or linseed 

Qrs 

2,786,783 

4.486,997 

4,179,727 

4,602,116 

Rape .... 

228,278 

308,206 

.309,325 

886,708 

417,271 

886,440 

Bones (whether burnt or 

Tons 

Tons. 

Tons. 




not) 

68,973 

52,996 

85,108 

224,128 

232,592 

158,808 

Guano 

29,293 

82,801 

24,276 

186,926 

180,891 

117,758 

Cotton, raw .... 

Cwt. 

Cwt 

Cwt. 



16,220,874 

16,006,813 

17,464,897 

41,149,202 

44,886,116 

54,608,288 

Hemp . 

Tons 

Tons. 

Tons. 



115,069 

116,717 

182,612 

3,918,094 

3,661,431 

4,129,192 

Flax ... . 

73,420 

94,701 

84,917 

Cwt. 

2,944,390 

8,676,664 

3,285,476 

Hides untanned— 

Cwt 

Cwt. 




Dry 

286,384 

291,670 

825,268 

845,484 

877,668 

940,606 

Wet .... 

661,198 

408,748 

449,625 

1,595,109 

1,229,727 

1,106,454 


Gallons. 

Gallons 

Gallons. 



Petroleum . 

884,809,710 

285,862,688 

802,188,143 

5,198,582 

5,295,351 

5,880,184 
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Table No. 10.— Quantity and Valun of Dxad Meat imported into the 
United Kingdom in the undermentioned Yean. 

[From Trade and Navigation Returns,] 



Quantities. 


Values. 



1902. 

1908. 

1904. 

1902. 

1908. 

1904. 

Bacx>n, from— 

Denmark . 

Canada 

United States . 

Other countries . 

Owt. 

1,255,027 

462,487 

3,283,855 

87,735 

Cwt 

1,496,101 

665,249 

2,893,507 

102,181 

Cwt. 

1,728,884 

829,888 

2,806,108 

92,486 

£ . 

3,749,108 

1,203,280 

8,289,522 

285,067 

£ 

4,294,017 

1,691,687 

7,870,928 

262.608 

£ 

4,632,420 

1,865,156 

6,209,000 

226,654 

Total 

5,080,704 

6,166,988 

6,452,811 

18,426,967 

18,619,140 

12,832,142 

Bekf (salted), from— 
United States . 

Other countnes . 

143,094 

9,580 

166,176 

8,516 

186,280 

9,024 

227,283 

16,719 

282,208 

18,812 

178,068 

14,190 

Total . . 

168,574 

173,692 

144,804 

244,002 

245,605 

187,288 

Bbkf (fresh), from— 
United States 
Argentine Republic 
Australia 

New Zealand 

Other countnes . 

2,200,466 

023,748 

65,860 

237,257 

100,057 

2,693,020 

1,162,211 

77,666 

160,880 

76,089 

2,895,830 

1,675,271 

93,636 

175,012 

27,667 

6,204,067 

1,728,652 

115,916 

417,199 

444,240 

6,789,760 

2,053,669 

122,611 

271,247 

178,964 

6,180,286 

2,482,704 

127,696 

281,046 

68,626 

Total 

8,707,887 

4.169,606 

4,867,822 

7,905,064 

8,866,141 

8,080,257 

Uams, from— 

Canada 

United SUtes . 

Other countries . 

163,980 

1,812,770 

6,678 

197,497 

989,169 

4,666 

196,732 

1,042,669 

1 612 

420,819 

3,422,004 

16,679 

524,542 

2,602,654 

15,378 

486,627 

2,606,129 

18,848 

Total 

1,482,287 

1,141,882 

1,244,018 

3,858,902 

8,142,574 

A 104,999 

Meat (unenumerated, 
salted or fresh), from— 
Holland 

United States . 

Other countries . 

291,060 

168,348 

200,616 

269,641 

179,212 

214,508 

266,896 

182,539 

233,078 

623,619 

269,900 

816,591 

671,762 

283,766 

850,524 

584,896 

210,624 

868,498 

Total 

665,023 

668,261 

631,012 

1,199,110 

1,206,052 

1,164,012 

Meat, preserved other- 
wise than by salting— 
Beef .... 
Mutton 

Other sorts 

678,426 

86,496 

247,434 

472,615 

49,164 

246,794 

556,918 

87,257 

220,223 

1,710,383 

206,562 

869,249 

1,511,846 

106,328 

817,603 

1 1,611,698 

88,708 
761,440 

Total 

011,356 

767,668 

814,398 

2,786,194 

2,486,777 

2,461,841 

Mutton (fresh), from— 
Holland 

Australia . 

New Zealand 

Aigeutine Republic . 
Other countries . 

843,760 

279,184 

1,635,037 

1,352,501 

49,168 

267,521 

181,269 

2,086,434 

1,486,770 

56,628 

265,702 

163,014 

1,626,898 

1,422,397 

16,776 

780,520 

643,570 

3,218,720 

2,278,027 

99,074 

580,678 

865,384 

4,163,260 

2,608,931 

122,806 

606,225 

824,289 

1 8,891,025 

2,491,210 
49,882 

Total 

8,659,509 

4,016,622 

8,494,782 

6,914,011 

7,826,062 

6,861,581 

PoBK (salted, not Bacon 
or Hams), from — 
United States . 

Other countries . 

105,416 

99,848 

90,849 

146,726 

76,977 

166,865 

187,183 

118,458 

158,318 

160,938 

119,428 

174,667 

ToUl 

205,259 

287,574 

248,842 

805,686 

819,266 

294,080 

Pork (fresh), from— 
Holland 

Belgium 

United States . 

Other countries . 

853,898 

84,666 

252,421 

14,001 

627,269 

89,745 

182,695 

6,186 

448,154 

82,798 

119,259 

10,274 

752,089 

83,722 

572,328 

88,006 

1,122,202 

97,990 

819,684 

15,626 

1,006,460 

83,061 

262,460 

27,600 

Total 

665,376 

705,844 

610,485 

1,446,146 

1,565,462 

1,878,467 

Rabbits (dead), from— 
Belgium 

Australia . 

New Zealand 

Other countries . 

77,655 

196,974 

144,068 

32,866 

08,716 

248,864 

1 184,171 

28,894 

77,407 

822,888 

107,147 

26,811 

226,800 

246,795 

178,882 

87,899 

107,960 

286,718 

169,767 

80,456 

224,791 
867,710 
i 121,799 

76,487 

Total . 

451,467 

475,646 

638.698 

784,826 

728,881 

780,787 

Total of dead meat 

16,071,022 

17,498,127 

1 17,686,167 

88,821,206 

89,489,940 

87,146,864 
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Table No. 11 .— Quantities and Values of Butter, Margarine, Cheese, and 
Eggs imported into the United Kingdom in each Year from 1902 to 1904 
inclusive. 

[From Trade and Navigation Betvme.] 



Quantities. 


Values 



1902. 

1008. 

1904. 

1902. 

1903. 

1904. 

Butter from— 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Russia . 
Sweden . 
Denmark 
Germany 
Holland . . 

France . 

New S. Wales 
Queensland . 
Victoria . 

New Zealand . 
Canada . 
United States . 
Other countries 

490,091 

191,691 

1,703,032 

26,375 

393,261 

414,240 

17,621 

20 

62,519 

157,993 

286,766 

54,458 

177,967 

484,328 

212,232 

1,771,654 

12,607 

343,761 

454,088 

20,371 

786 

98,177 

249,879 

186,437 

42,405 

185,069 

404,717 

206,791 

1,708,619 

4,080 

262,262 

371,061 

159,622 

59,476 

256,716 

294,982 

268,607 

68,754 

186,319 

2,196,234 

995,838 

9.302,362 

146,399 

1.973,930 

2,233,122 

88,256 

104 

312,578 

781,872 

1,347,345 

262,874 

896,776 

2,190,560 

1,108,980 

9,572,439 

65,165 

1,718,692 

2,361,402 

99,629 

3,725 

469,168 

1,245,022 

866,249 

190,678 

916,998 

1,817,736 

1,062,363 

9,003,089 

20,647 

1,226,768 

1,961,094 

747,876 

270,231 

1,212,660 

1,394,466 

1,194,823 

294,684 

911,946 

Total 

3,974,933 

4,060,694 

4,241,005 

20,526,690 

20,798,707 

21,117,162 

Maboabinf 

from— 

Cwt. 

Cwt 

Cwt. 

£ 

£ 

£ 

Norway . 
Holland . . 

France . 

Other countries 

6,067 

914,323 

34,781 

11,049 

6,210 

848,016 

28,796 

5,102 

5,667 

927,980 

23,580 

3,061 

14,918 

2,409,257 

117,853 

27,475 

12,987 

2,188,461 

99,751 

12,419 

14,081 

2,390,248 

82,305 

7,838 

Total . 

966,170 

882,123 

960,278 

2,669,603 

2,313,618 

2,494,467 

Ohbbbb from— 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Holland . . 

France . 
Australia 

New Zealand . 
Canada . 
United States . 
Other countries 

284,020 

36,801 

7 

61,87.^> 

1,709,565 

390,479 

73,466 

302,603 

86,004 

66,839 

1,848,142 

360,916 

90,454 

233,602 
44,268 1 
360 
84,947 
1,900,556 
224,830 
65,745 

668,308 

113,611 

18 

131,036 

4,301,859 

962,112 

236,058 

706,832 

113,531 

168,071 

4,823,090 

963,216 

289,971 

542.538 

138,289 

831 

217,286 

4,234,790 

503,312 

206,782 

Total . 

2,546,212 

2,694,368 

2,551,298 

6,412,002 

7,054,710 

6,843,773 

Eggs from— 

Great 

Hundreds. 

Great 

Hundreds 

Great 

Hundreds 

£ 

£ 

£ 

Russia . 
Denmark 
Germany 
Belgium . 
France . 
Canada . 

Other countries 

6,339,045 

3,518,212 

3,931,280 

2,627,457 

1,680,433 

617,822 

1,362,646 

6,802,778 

3,861,657 

3,087,748 

2,291,262 

1,601,940 

657,080 

1,656,684 

7,032,906 
8,602,326 
3,.554,232 
2,517,073 
1,698,614 
317,722 . 
1,219,721 

1,609,751 
1,366,073 
1,260,871 1 
827,914 
717,474 
k 209,316 I 
417,683 

1,866,421 
1,648,867 
994,797 
, 725,680 

670,104 
218,671 

1 493,659 

2,042,620 

1,461,469 

1,191,161 

837,120 

710,067 

129,631 

368,626 

Total . 

18,966,795 

19,848,894 

19,942,694 

6,308,985 ^ 

6,617,699 

6,730,674 







_ 






394 


AOKICULTUKAL STATISTICS. 


Table No. 12.— Pricks of Live Stock in 1901, 1902, and 1903, as 
returned under the Markets and Fairs (Weighing of Cattle) Act, 1891. 

[From Journal of the Board of Agr%cuUureJ\ 

NUMBER OP ANIMALS reported as ENTERING THE 19 SCHEDULED 
PLACES IN Great Britain, together with the Numbers WEIGHED and 
THE Numbers PRICED. 


ANIMAI^ 


I Cattle; — 

I Entering markets 

Weighed . ... 

Prices returned . 

Prices returned with breed and \ 
quality distinguished ) 

Sheep : — 

Entering markets 
Weighed .... 

Prices returned with bleed and} 
quality distinguished | 

SwiNK . — 

Entering markets 
Weighed .... 

Prices returned with quality dis- 1 
tinguished j 


1901. 

1902. 

1 

1903. 

No 

1,101, SIB 
150,289 
131,792 

No 

1,302,601 

184,499 

145,996 

No 

1,262,301 

183,466 

147,903 

109,590 

1 121,453 

123,946 

4,314,232 

39,371 

1 

1 4,508,045 
42,832 

4,223,877 

36,679 

32,439 

34,695 

30,810 

383,875 

2,167 

414,351 

2,722 

483,232 

3,034 

2,161 

2,585 

2,996 


CALCULATED AVERAGE TliWE PER LIVE CWT. IN TWELVE 
SELECTED PLACES. 

{Obtained by dioulmg the total price by the total weight of the weighed animals of 
aXl descriptions in each of the thne qualities or grades.) 



Inferior or third 

Good 01 second 

Prime or first 



quality. 



quality. 



quality 


FLAOB8 











_ 



1902. 

1903. 

1902. 

1903. 

1902 

1903. 

England : — 

Per cwt 
« d 

Per cwt 
s d 

Per cwt 
s d 

Per cwt 
s d. 

Per cwt 

8 d. 

Per cwt. 

8 d 

( 'arlisle 

27 

6 

27 

6 

31 

0 

30 

8 

35 

6 

35 

6 

Leeds 





33 

2 

31 

10 

36 

4 

35 

6 

Ijiverpool . 

28 

2 

26 

6 

32 

0 

30 

2 

36 

2 

34 

6 

London . 

29 

2 

28 

8 

36 

2 

33 

10 

40 

6 

37 

10 

Newcastle 





34 

4 

33 

4 

39 

8 

37 

6 

Shrewsbury 

Scotland ; — 

29 

6 

29 

6 

33 

4 

33 

10 

37 

4 

36 

2 

Aberdeen . 

26 

8 

26 

6 

35 

8 

34 

6 

39 

0 

37 

2 

Dundee 

26 

2 

25 

0 

36 

0 

34 

6 

39 

8 

37 

8 

Edinburgh 



32 

0 

37 

2 

35 

4 

40 

0 

37 

8 

Falkirk . 

31 

4 

30 

8 

35 

0 

34 

10 

38 

4 

37 

2 

Glasgow . 

1 35 

6 

34 

4 

36 

10 i 

35 

10 

38 

4 

36 

8 

Perth 

31 

4 

31 

2 

35 

2 

34 

4 

1 39 

0 

37 

1 

4 
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Tablk No. 13.— Number and Value of Live Cattle, Sheep, and 
Swine imported into the United Kingdom in the undermentioned 
Years. \Fr<m Trade and Namgation Eetume,] 




Number* 



Value. 



1902 

1903. 

1904. 

1902. 

1903. 

1904. 

Cattij?, from 

Uhaiinol Islands 

Canada . 

United States 

Arpontine RepublK 

Other countnea 

1,3S0 

93,674 

821,481 

3 

1,721 

190,815 

301,757 

27,817 

436 

I,6b4 
146,699 
401, 2 t9 

£ 

25,57 1 

1, 644,47s 
6,144,646 

55 

£ 

31,035 

3,316,770 

5,899,243 

465,671 

7,397 

£ 

28,921 

2,547,453 

7,160,062 

Total 

ll‘»,4S8 

522,546 

549,512 

7,814,753 

9,209,122 

9,736, t36 

j SnpKi* AND L\mbs, from 
' Canada 

United St itos 

Argentine Republu 

Other countries 

56,033 

233,327 

4,943 1 

83,291 

171,386 

82,941 

16,623 

77,885 

294,804 

9,601 

86,501 

1 361,730 

6,186 

129,046 

264,416 

134,289 

18,3o3 

121,799 

456,030 

10,555 

Total 

293,203 

364,241 j 

882,240 

454,422 

540,063 

691,984 

1 

SwiNK (not sepal at 0 1> 1 1 
enumerated) * j 

1 

1 

1 


1 . 

• 


Total Valuf of Ani- ) 
MALS Living f 

1 

1 

1 


8,269,175 

9,755,185 

10,328,430 


Table No. 14,— Number op Horses, Cattle, Sheep, and Pigs imported 
into Great Britain from Ireland in each of the V{*ars 1898-1904. 



1898. 

1899 

1900. 

1901. 

1902. 

1903. 

1904. 

Horsrb .— 








Stallions 

Mares 

Geldmgs 

150 

18,200 

20,454 

122 

19,538 

22,502 

108 

16,820 

19,183 

194 

11,467 

18,946 

222 

11,143 

13,895 

265 

12,867 

14,5S7 

285 

12,909 

14,356 

Total 

38,804 

42,222 

35,b(H> 

25,007 

25,260 

27,719 

27,500 

Cattle Oxen, Bulls, 
and Cows — 








Fat 

Store . 

Other cattle 
Calves 

278,770 

460,903 

4,101 

59,588 

278,220 

443,456 

6,219 

45,099 

275,450 

427,891 

7,442 

34,736 

261,990 
344,954 
6,269 
' 29,725 

306,892 

556,554 

10,634 

86,161 

2J9,8s7 

556,506 

6,724 

87,628 

232,186 

470,361 

6,896 

62,920 

Total 

803,362 

772,094 

745,519 

642,638 

959,241 

897,645 * 

772,863 

SuEEP 








Sheep . 

Lambs 

449,558 
388,900 1 

452,214 

1 428,664 

478,081 

384,182 

484,516 

858,809 

599,319 

1 466,488 

444,762 

380,917 

372,159 

367,107 

Total 

833,458 

876,878 

862,263 

848,325 

1,056,802 

825,679 

739.266 

Pigs .— 

1 



a 




Fat . 

Store . 

556,728 

1 82,062 

650,850 

37,710 

678,847 

41,856 

669,282 

36,897 

603,108 

34,864 

541,601 

28,819 

478,922 

26,158 

Total . 1 

588,785 1 

688,560 

715,202 

596,129 

637,972 

569,920 

505,080 
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EDINBURGH CORN -MARKET GRAIN TABLES for Wheat, 
Barley, Oats, and Beans, showing the Quantity offered for Sale, 
the Quantity Sold, the Highest, Lowest, and Average Prices ; also 
the Bushel-weights of the Highest and Lowest Prices of each kind 
of Grain for every Market-day, likewise the Results for every Month, 
and the final Result for the year 1904. 

WHEAT. 


Table of Bushel- 


Date. 

Quantity 
offered 
for Sale. 

Quantity 

Sold. 

Highest 

Price 

Lowest 

Price. 

Average 

Price. 

weights for 

Highest ' Lowest 









Price. 

Price. 

1904 

Jan. 

Imp. qr. 

Imp qr 

8. d. 

8. 

d 

8 

d 

lb 

lb 

lb. 

lb 

n 

818 

263 

30 0 

27 

0 

20 

8 


68 


59^ 

IS 

480 

430 

30 0 

26 

6 

28 10 

62 

68 


61 

20 

429 

313 

80 6 

25 

0 

28 

8 


68 


59 

27 

634 

287 

SO 0 

S6 

0 

28 

4 


63 


6li 


1,861 

1,802 

SO 1 

26 

2 

28 

9 





Feb 

:] 

.177 

220 

29 6 

25 

0 

27 

8 


63 


63 

10 

274 

80 

80 0 



30 

0 


63 



17 

544 

282 

SO 0 

28 

0 

29 

7 

621 63 



24 

400 

297 

81 0 

25 

0 

29 

S 

62 

68 




1,686 

879 

SO 3 

25 11 

2i) 

2 





March 












2 

449 

224 

30 6 

23 

6 

28 

!♦ 


63 


56 

9 

472 

833 

30 3 

26 

0 

20 

1 


63 


60 

16 

451 

381 

to 0 

28 

C 

29 

6 


68 

61 

62 

23 

417 

,335 

30 3 

27 

0 

2'» 

6 


63 


6U 

30 

420 

410 

30 0 

23 

0 

28 

') 


63 


551 


2,209 

1,683 

80 3 

25 

8 

29 

1 





April 













194 

140 

so 6 

28 

0 

29 

8 


63 


60 

1 \ 

414 

407 

31 6 

28 

0 

26 11 


68 


61 

20 

404 

377 

81 0 

22 

0 

26 

3 


63 


57i 

27 

581 

464 

31 0 

27 

6 

2‘» 

7 


64 


60i 


1,548 

1,388 

30 11 

26 

2 

29 

7 





May 












4 

1,624 

1,189 

30 9 

21 

6 

29 

2 


64 i 


57^ 

It 

1,692 

1,248 

30 0 

25 

0 

‘>8 

7 

62 

64j 


63 

18 

1,261 

854 

SO 0 

25 

0 

28 

8 


63 


63 

25 

1,122 

795 

to 0 

28 

0 

29 

1 


64 


63 


6,689 

4,086 

30 2 

24 

2 

28 n 





June 












1 

060 

615 

20 3 

25 

0 

28 

3 


68 


59 

S 

1,SI.5 

1,431 

29 6 

25 

6 

28 

0 

68 

64 


60 

15 

2,083 

1,605 

29 0 

26 

6 

28 

1 


68 


6 O 1 

22 

1,720 

1,405 

1,112 

29 6 

24 

0 

28 

0 


68 


58 

29 

1,74^ 

28 9 

24 

6 

27 19 


68 


61} 


8,278 

6,168 

20 3 

25 

0 

28 

0 





July 

6 

830 

676 

20 0 

20 

0 

27 

4 


68 


57i 

18 

309 

266 

29 6 

27 

6 

28 

5 

68 

64 


62 

20 

509 

240 

30 0 

28 

6 

29 

0 


68 


63 

27 

1,897 

1,156 

30 0 

22 

0 

28 

5 


64i 


59 


8,i:i5 

2,836 

29 8 

24 

8 

28 

2 
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Whxat— 



Quantity 
olfared 
for Sale. 





1 Table of Bushel- 

Dftte. 

Quantity 

Sold. 

Highest 

Price. 

Lowest 

Price. 

Average 

Price. 

weigl 

Highest 

Its for 

Lowest 







Pnce. 

Price. 

1904 

Ang. 

Imp. qr. 

Imp. qr 

8. d. 

8, d 

8 d. 

lb lb. 

lb. lb. 

8 

1,624 

1,323 

30 6 

28 0 

29 6 

63 

60 603 

10 

1,362 

256 

31 0 

29 0 

30 2 

63 

62 

17 

1,830 

1,214 

SO 6 

28 0 

29 9 

68 63^ 

02 

24 

1,220 

485 

80 6 

24 0 

20 11 

62 68 

58^ 60 

31 

1,611 

809 

SO 6 

29 0 

29 10 

63 

62 63 


7,647 

4,087 

30 6 

28 5 

29 9 



Se^t. 

1,037 

605 

30 0 

23 0 

29 0 

63 

61 

14 

454 

270 

32 0 

27 6 

SO 4 

63 

59 

21 

566 

436 

30 6 

26 0 

29 1 

63 

60 61 

28 

320 

252 

32 0 

30 0 

81 0 

63 

6b 


2,377 

1,508 

30 10 

26 8 

29 7 



Oct 








5 

476 

109 

34 0 

26 6 

81 1 

08 64^ 

61 

12 

1,150 

612 

35 0 

26 0 

29 11 

64 

6U 

19 

978 

320 

35 0 

25 9 

29 0 

68 

61 

26 

1,298 

357 

35 0 

27 6 

30 10 

63 

()2 


3,902 

1,398 

34 6 

26 6 

30 0 



Nov. 








2 

97r> 

251 

85 0 

28 0 

80 9 

63 64 

58^ 

0 

869 

444 

85 0 

27 0 

SO 4 

62 63 

62 

10 

843 

573 

Si 0 

25 0 

29 7 

68 

581 

23 

558 

377 

32 0 

26 0 

28 7 

63 

60 

30 

490 

484 

32 0 

26 0 

29 6 

63 

60 62 


3,785 

2,129 

34 8 

24 9 

20 8 



Dec 








7 

459 

413 

31 0 

25 0 

29 9 

63 

60 

14 

109 

169 

31 0 

29 6 

30 1 

631 

62 

21 

536 

409 

31 6 

20 6 

30 5 

68 

60 

28 

392 

29b 

31 8 

28 6 

80 11 

68' 

68 


1,556 

1,287 

31 8 

28 5 

30 3 



Result ) 








for > 

43,612 

28,306 

30 7 

26 2 

29 0 



year ) 








BARLEY. 


1904 

Jan. 

6 

2,435 

1,850 

28 6 

IS 0 

24 3 

55 56 

50 

18 

1,610 

988 

29 6 

16 0 

25 6 

56 

, 62^ 

20 

2,182 

1,641 

29 8 

17 0 

24 4 

554 

58^ 

27 

2,669 

1,805 

31 9 

17 0 

24 10 

55 

58^ 

Peb. 

8 

8,89(! 

2,869 

6,184 

838 

29 5 

31 0 

15 10 

14 0 

24 8 

24 4 

56 

61i 

10 

2,800 

1,432 

6 

13 6 • 

24 6 

54| 56 

5U 

17 

2,536 

1,062 

30 0 

16 9 

25 9 

56 

52? 

24 

2,958 

1,748 

32 0 

13 6 

24 4 

56 

51 


10,663 

5,080 1 

30 1 

14 7 

24 8 

1 
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Ba&lbt — eontiiiued. 


• Table of Buahel- 


Date 

Quantity 
offered 
for Sale 

Quantity 

Sold 

j Highest 1 
1 Price. 

1 Lowest 

1 Price 

Average 

Price. 

weigt 
1 Highest 

its for 

Lowest 






1 

1 



Price 

Price. 

1904 

March 

Imp qr 

Imp. qr 

1 

8 

d 

i a 

d. 

8 


1 

1 

lb 

lb lb 

2 

2,411 

798 

\ 30 

0 


6 

28 

9 


56 

50 

9 

2,164 

854 

! 40 

0 

12 

0 

28 n 


56 

50 

1« 

1,697 

688 

so 

0 

17 

6 

24 

^ 1 


56 i 

56 

2‘i 

1,300 

82.3 

30 

0 

14 

0 

I 21 

11 


55 

50 

30 

1,226 

482 

30 

0 

11 

0 

25 

S 

34 

56 

52 


0,088 

1,645 

30 

6 

14 

0 

23 

8 




April 

0 

1,321 

530 

31 

0 

16 

0 

23 

7 


56 

50i 51i 

13 

910 

378 

29 

0 

14 

0 

22 11 1 


5(» 

49| 

20 

610 

409 

2<i 

6 

16 

0 

24 

8 


56 

1 31 ; 

27 

1)02 

440 

29 


13 

6 

24 

10 

.33 

56 

60} 


3,4h4 

1,757 

29 

3 

14 

0 

24 

0 




May 












4 

701 

408 

23 

0 

16 

0 

22 

7 


56 

50 

11 

384 

388 

24 

6 

16 

0 

21 

10 


56 

52i 

IS 

776 

359 

25 

0 

20 

0 

28 

2 


55 i 

54 

23 

450 

15 

23 

0 

22 

0 

23 

8 


56 

55 


2,520 

1,200 

24 

10 

18 

3 

22 

T 



* 

June 












1 

283 

76 

24 

0 

22 

0 

23 

6 


56 

53 

s 

421 

208 

24 

0 

10 

0 

23 

2 


56 

62 

13 

25S 

116 

24 

0 

17 

0 

22 

8 


55 

53 

22 

l(i8 

65 

23 

0 

1 

6 

20 

1 


56 

51} 

29 

101 

41 

20 

0 

17 

0 

18 

6 


.34 

52 


1,23$ 

505 

23 

0 

17 11 

22 

4 




July 








1 



54 

0 

100 

26 

19 

0 

13 

6 

17 

0 1 


.34 

13 

20 

20 

IS 

0 



18 

0 


53 


20 

123 











27 

38 

18 

20 

0 



20 

0 


56 



292 

04 

19 

0 

15 

6 

18 

6 




Alin 

\ 

20 











10 












17 

113 

S 3 

20 

0 



20 

0 

1 

53 


24 

132 

80 

23 

0 




0 


36 


31 1 

187 

23 

26 

6 



26 

(1 


34 



434 

140 

22 

11 



22 11 




Se^t. 

040 

504 

29 

0 

18 

0 

26 

3 


66 

6U 

14 

2,036 

1,291 

28 

0 

22 

0 

26 

8 


56 

63} 

21 

2.78 { 

2,360 

20 

0 

, 22 

6 

25 

7 


66 

56 

28 

3,127 

2,013 

28 

0 

1 22 

0 

25 

4 


56 

54} 


8,vir) 

0,258 

28 

.3 

1 _2l 

9 

23 

0 




Oct 












f) 

2,226 

1,473 

28 

3 

10 

6 

24 

10 


53 

53} 

12 

2,687 

1,302 

29 

0 

22 

0 

24 

1 


66 

34 56 

10 

2,277 

1,472 

28 

0 

20 

6 

24 

7 


56 

62 

26 

1,683 

779 


0 

22 

6 

23 

3 


66 

53 


I 8,8h 

3.316 

28 

4 

21 

10 

24 

7 
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Bablst — 0<mtftnue(2. 


Date. 

Quantity 
offered 
for Sale. 

Quantity 

Sold 

Highest 

Price. 

Lowest 

Price. 

1 

Average i 
Price. 

1904 

Nov 

Imp. qr 

Imp. qr. 

8 

d 

1 .. 

d. 

8. d. 

2 

1,650 

1,129 

26 

6 

21 

0 

24 9 

9 

2,248 

1,524 

27 

9 

1 22 

0 

25 1 

16 1 

2,071 

1,260 1 

28 

3 

1 20 

6 

25 0 , 

23 

2,061 

1,495 

27 

6 

1 22 

9 

25 0 ' 

30 

2,988 

2,310 

28 

0 

28 

0 

26 6 1 


10,958 

7,718 

27 

8 

21 

7 

25 '} 1 

Dec. 







1 

7 

1,676 

862 

27 

0 

19 

0 

24 6 1 

14 

1,753 

1,264 

26 

9 1 

22 

6 

25 1 

21 

2,002 

1,113 

28 

3 

22 

0 

25 9 

28 

1,859 

1,261 

20 

0 

24 

0 

25 C 


7,290 

4,500 

27 

6 1 

23 

4 

' 25 3 

Result '1 








for } 

72,625 

42 867 

27 

7 

19 

4 

24 9 

year J 










Table of Bushel- 
weighta for 


Highest 

Lowest 

Price. 

Price 

lb lb 

lb. lb 

54j 56 

53J 

55 

56 

56 

54 

56 

54 

56 

I 

1 54 1 55 

56 

49 

56 

54 

56A 

50 

bu" 

54 50 




OATS. 


1904 

Jan. 

0 

13 

20 

27 


Feb 

S 

10 

17 

24 


March 

2 

9 

16 

23 

30 


April 

6 

13 

20 

27 


May 

4 

11 

18 

25 


3,816 

2,034 

25 

6 

13 

0 

20 2 

1 

1 

441 45 

4,047 

1,261 

24 

3 

11 

0 

19 2 

451 

4,100 

2,208 

26 

0 

12 

6 

19 11 

! 44^ 

3,702 

1,755 

26 

6 

13 

0 

19 9 

4^ 

15,665 

7,258 

25 

6 

12 

7 

10 10 


4,164 

1,634 

24 

6 

12 

0 

19 10 

1 45 

3,623 

1,291 

24 

0 

12 

6 

20 0 

1 44J 457 

3,00 { 

1,387 

20 

0 

12 

0 

20 8 

42 

4,138 

2,158 

24 

0 

13 

0 

20 6 

45^ 

15,618 

0,470 

24 

7 

12 

8 

20 3 


4,174 

1,661 

25 

0 

15 

0 

20 0 

444 

5,1SI 

1,440 

25 

<1 

14 

6 

21 3 

1 t2 444 

4.307 

1,064 

20 

0 

11 

6 

20 5 

1 444 

3,76<» 

1,858 

25 

6 

16 

o 

21 1 

444 

3,027 

1,067 1 

25 

0 

16 

0 

20 6 

42 

20,45S 

6,590 1 

25 

6 

14 

7 

20 S 

1 

3,240 

1,070 

25 

6 

14 

0 

1 

20 1 1 

i 

444 

2,355 

1,163 

24 

0 

17 

0 

20 4 

444 45 

2,175 

1,020 

24 

6 

17 

0 , 

22 2 

41* 

2,785 

1,658 

24 

6 

10 

6 1 

20 10 

443 

10,664 

4,911 

24 

5 

16 

2 

1 

20 10 


2,533 

1,426 

24 

0 

10 

6 

22 4 

441 

3,344 

1,420 

23 

0 

14 


. 21 5 

44 451 

8,086 

1,548 

24 

0 

10 

1 

21 3 

444 

1,654 

500 

23 

6 

16 

■- 1 

20 10 

444 

10,617 

4,995 

23 

10 

16 

3 1 

21 7 



40 


37 

42 


40 

39 

3S 

{7 


40 

42 

3^> 

40 

42 


371 

*42 

41 

40 


40 42 
40 
10 
40 



400 


Oats — eontimsd. 



Quantity 

Date. 

offered 
for Sale. 

1904 

June 

Imp qr 

1 

1,772 

H 

1,680 

15 

2,448 

22 

2,832 

29 

2,020 


10,2.02 

July 

1,984 

6 

13 

1,228 

20 

1,113 

27 

1,389 


6,684 

Auk 



2,033 

10 

2,280 

17 

2,422 

24 

2,363 

31 

2,84h 


11,956 

Sept 

3,002 

7 

14 

2,410 

21 

3,071 

28 

2,. 015 

10,998 

Oct 


5 

2,640 

12 

2,630 

10 

3,16.0 

26 

3,081 


11,516 

Nov 


2 

2,895 

0 

2,991 

16 

2,657 , 

2:i 

2,727 

30 

2,930 1 


14,200 1 

Dec 

1 

7 

2,284 1 

14 

2,602 1 

21 

2,247 

28 

2,137 

Result \ 

- 

foryeai | 

9,330 


Quantity 

Bold. 


Imp. qr 

877 

56(S 

1.404 

1,194 

.078 


4,619 


<)70 

364 

491 

650 

‘2,481 


883 

911 

807 

1,018 

1,008 


5,127 


1,629 

1,436 

2,058 

1,417 

6,540 


1,601 

1,802 

1,088 

1,033 

0,179 


984 

1,823 

1,174 

1,478 

1,727 

6,681 


1,127 

1,342 

1,87S 

916 

4,763 





Table of Bushel- 

Highest 

Lowest 

Average 

weights for 

Price 

Price. 

Price. 

Highest 

Lowest 




Price 

Price. 

8. d. 

8. d 

«. d. 

lb lb. 

lb. lb 

23 6 

17 9 

21 9 

44 45^ 

414 

24 0 

18 0 

21 8 

45 

41 

24 0 

17 6 

21 7 

46i 

42 

24 U 

18 0 

22 2 

45 

41 

24 0 

19 0 

21 11 

46J 

42 

23 9 

18 0 

21 10 



24 0 

15 6 

21 6 

45 

42 

24 0 

19 0 

22 8 

44| 

42 

24 0 

20 0 

21 8 

43 

42 

25 0 

20 6 

28 3 

44 45 

42 

24 5 

18 9 

22 1 



25 0 

18 0 

22 6 

44 444 

40 

25 6 

9 

22 3 

444 

42 

25 0 

19 6 

21 8 

44A 

42 

25 0 

20 0 

21 11 

44 <1 45 J 

42 434 

25 0 

19 0 

21 8 

44i 

42 

25 0 

19 8 

22 0 


• 

23 0 

16 0 

20 11 

44i 45^ 

444 

23 6 

18 6 

21 4 

44| 

424 

22 0 

18 0 

20 7 

iAl 45i 

42 48 

21 0 

16 6 

19 9 

44 44^ 

42 

22 2 

17 5 

20 8 



21 6 

17 8 

19 3 

44 

42 

23 0 

15 6 

19 9 

43^ 44 

41 

22 0 

15 6 

20 0 

m 

394 

21 6 

17 0 

19 3 

44 45 

42 

21 10 

16 8 

19 6 



21 0 

16 3 

18 8 

42 444 

42 

21 3 

13 6 

19 6 

44j 

42 

21 0 

14 0 

19 8 

45 

38 

21 6 

15 0 

19 6 


42f 

21 6 

16 9 

19 6 

46 

42 

21 3 

15 6 

19 3 



21 6 

16 0 

19 0 

451 

42 

22 0 

17 0 

19 7 

444 

40 42 

22 0 

16 6 

19 4 

454 

41 42 

21 0 

10 0 

19 3 

444 

41 

21 8 

16 7 

19 4 



28 4 

16 C 

20 6 




146,857 


66,614 
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1 Table of Bushel- 

Date.' 

Quautit) 
offered 
for Sale 

Quautiti 

Sold. 

^ Highest 
Price. 

Lowest 

Price 

Average 

Price 

weig 

Highest 

hts for 

Lowest 







Price 

Pi lee 

1904 

Jan. 

Imp qr 

Imp qr 

5 d 

« d 

5 d. 

lb lb 

lb lb 

0 








13 








20 








27 

25 








25 







Feb 








3 

106 

22 

32 0 

30 0 

30 11 

0.3 

62 

10 

56 







17 

102 

45 

32 0 

31 0 

81 1 

63 


24 

6s 

36 

SO 0 


SO 0 

(»3 



321 

102 

30 10 

30 10 

30 10 



March 








2 

213 ‘ 

S(. 

32 (> 

31 0 

31 10 

6.3^ 

03 64 

9 

l'»(, 

95 

.38 0 

.50 6 

82 1 

63 ii 

68 

16 

101 

28 

80 6 

29 0 

30 3 

04 

62 

23 

84 

75 

32 0 

26 0 

27 0 

03^ 

63 

30 

(i4 







658 

2S4 

32 2 

20 7 

30 0 



April 








6 








13 








20 








27 

i 

4 

20 0 


20 0 

00^ 




4 

20 0 


26 0 



May 








4 








11 

37 

’ 






Ih 

86 


. 





25 

30 








109 







June 








1 








8 








15 








22 

80 

30 

HI 0 


31 0 

63 


29 

30 








00 

30 

31 0 


31 0 



July 

30 







6 

. 






IS 








20 


. 






27 

80 

** 






Aug 

20 







S 


. . 


, • 



10 




. 




17 



. . 





24 



. 





31 









20 





* 
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402 


B E A.N 8 — continued. 


Date 


for Sale , 


Highest 

Pri(>e 


Loweat Average 

Pnee Price. 


Table of Bushel- 
weiglitH for 

Highest I Lowest 
Pi 1(0 i’rice 


liiOl 

Ho])f 


Hii]> qr Iinj) qr 


H 

21 

2s 



s d 


d 


s d 


lb 1b 


lb lb 


Oct 

b 

12 

26 


Nov 

o 

•1 

16 

.0 


1)(V 

1 1 
21 
2 s 


15 I 

I 

I 


I 


K. 


15 


15 


15 


llOMllt'l 
foi } 
^oar j 


1, 273 
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PRICES OE SHEEP SINCE 1818 

Table No. 1.— CHEVIOT SHEEP 


Year. 

1818 

s. 

28 

Wethers. 

d, 8. 

0 to 30 

d 

0 

Ewes 

8, d 8 

not iiuot{‘cl 

d. 

8 

8 

Lkinihs. 

d 8 

0 to 10 

d. 

0 

181Q 

25 

0 

II 

27 

0 

15 

0 

to 

17 

0 

10 

0 

II 

12 

0 

ISlJO 

20 

0 

II 

25 

0 

16 

0 

II 

17 

0 

10 

0 

II 

11 

0 

1821 

18 

0 

II 

20 

0 

14 

0 

II 

16 

0 

7 

0 

II 

8 

0 

1822 

12 

0 

II 

13 

0 

8 

0 

If 

8 

t» 

4 

6 

1) 

0 

0 

1823 

13 

6 

II 

18 

0 

7 

0 

11 

10 

0 

5 

0 

11 

0 

0 

1824 

14 

0 

II 

19 

0 

7 

0 

11 

9 

0 

4 

(> 

II 

() 

0 

1825 

20 

U 

II 

32 

0 

16 

0 

It 

19 

0 

0 

0 

II 

10 

6 

1820 

17 

0 

II 

21 

6 

13 

0 

II 

15 

0 

7 

0 

M 

7 

6 

1827 

15 

0 

II 

24 

0 

not quoted 


7 

0 

II 

8 

0 

1828 

18 

0 

1, 

27 

(> 

12 

0 

to 

15 

0 

7 

0 

II 

8 

3 

1829 

18 

0 

II 

24 

0 

12 

0 

II 

14 

0 

7 

0 

II 

8 

b 

1830 

15 

0 

II 

21 

0 

8 

0 

II 

11 

0 

0 

0 

II 

6 

9 

1831 

18 

0 

II 

25 

0 

9 

0 

II 

13 

0 

7 

0 

tl 

8 

0 

1832 

19 

0 

II 

24 

0 

11 

0 

II 

16 

0 

7 

0 

II 

9 

0 

1883 

22 

0 

II 

31 

0 

13 

<> 

II 

20 

0 

8 

0 

II 

11 

3 

1834 

22 

0 

II 

31 

0 

IS 

6 

It 

21 

0 

9 

0 

11 

11 

6 

1835 

22 

0 

„ 

27 

6 

18 

0 

II 

20 

6 

8 

0 

II 

11 

0 

1830 

24 

0 

„ 

31 

6 

16 

0 

II 

19 

0 

10 

0 

• 1 

14 

0 

1837 

19 

0 

„ 

28 

0 

14 

0 

II 

19 

0 

10 

0 

II 

13 

0 

1838 

23 

0 

II 

30 

6 

17 

0 

It 

22 

0 

12 

0 

II 

14 

0 

I83fl 

23 

0 

II 

31 

0 

14 

0 

II 

19 

0 

0 

0 

II 

18 

0 

1840 

24 

0 

II 

33 

0 

15 

0 

II 

23 

0 

7 

0 

II 

11 

0 

1841 

23 

0 

,1 

30 

0 

14 

0 

II 

22 

0 

8 

0 

II 

12 

0 

1842 

22 

0 

,1 

28 

0 

13 

0 

fl 

17 

0 

7 

6 

II 

10 

0 

1843 

19 

0 

„ 

25 

0 

8 

0 

II 

12 

0 

5 

0 

• 1 

8 

0 

1844 

21 

0 

II 

20 

0 

10 

0 

II 

16 

0 

S 

0 

II 

10 

6 

1845 

23 

0 

II 

33 

0 

13 

0 

II 

20 

0 

8 

0 

11 

13 

0 

1840 

24 

0 

1, 

33 

0 

14 

0 

II 

21 

6 

10 

0 

11 

14 

6 

1847 

24 

0 

1, 

35 

0 

IS 

0 

II 

24 

0 

11 

0 

11 

15 

0 

1848 

23 

0 

II 

34 

() 

13 

0 

II 

28 

0 

11 

6 

It 

15 

0 

1849 

21 

0 

„ 

30 

2 

12 

0 

II 

21 

0 

0 

0 

II 

14 

0 

1850 

20 

6 

II 

29 

(> 

12 

0 

II 

20 

0 

8 

0 

11 

13 

0 

1851 

21 

0 

,1 

31 

0 

13 

0 

II 

21 

0 

8 

9 

II 

14 

0 

1852 

21 

0 


32 

9 

15 

0 

II 

23 

0 

8 

0 

II 

14 

0 

1853 

26 

(l 

1, 

38 

0 

17 

0 

II 

28 

0 

9 

U 

II 

17 

0 

1854 

25 

0 

II 

30 

0 

17 

0 

II 

20 

0 

9 

0 

M 

16 

0 

1855 

23 

6 

II 

36 

0 

16 

0 

It 

25 

0 

10 

0 

II 

17 

0 

1S50 

22 

0 

II 

35 

0 

15 

6 

n 

24 

0 

10 

0 

11 

15 

0 

1857 

24 

0 

II 

36 

0 

14 

(l 

II 

20 

0 

10 

0 


14 

0 

1858 

24 

0 

II 

34 

6 

14 

0 

II 

24 

6 

10 

0 

II 

14 

0 

1859 

25 

0 

„ 

34 

0 

16 

0 

II 

25 

0 

10 

3 

11 

14 

9 

1800 

20 

0 

„ 

38 

0 

17 

6 

II 

27 

0 

12 

(> 

II 

17 

6 

1801 

25 

0 

II 

38 

0 

10 

0 

II 

28 

0 

9 

0 

II 

16 

0 

1862 

27 

0 

„ 

37 

6 

17 

0 

II 

28 

0 

10 

0 

II 

10 

0 

1863 

25 

0 

1, 

38 

6 

19 

0 

M 

28 

0 

10 

6 

It 

16 

0 

1804 

31 

0 

II 

41 

0 

21 

0 

II 

31 

6 

14 

0 

M 

18 

0 

1805 

32 

0 

II 

44 

0 

22 

6 

II 

33 

0 

14 

6 

II 

20 

0 

1806 

37 

0 

II 

60 

0 

29 

0 

M 

42 

6 

16 

0 

II 

26 

0 

1807 

26 

0 

II 

58 

0 

18 

0 

II 

25 

6 

12 

0 

11 

10 

0 

1868 

30 

0 

u 

32 

0 

15 

6 

II 

21 

0 

7 

0 

II 

13 

0 

1869 

28 

0 

II 

38 

0 

15 

0 

II 

22 

0 

7 

(i 

II 

14 

0 

1870 

35 

6 

„ 

43 

0 

18 

0 

II 

28 

0 

10 

0 

II 

17 

0 

1871 

SO 

6 

II 

40 

0 

22 

0 

II 

38 

6 

14 

0 

II 

20 

0 

1872 

45 

0 

II 

5b 

0 

32 

0 

II 

42 

0 

10 

0 

II 

22 

0 

1873 

42 

0 

II 

61 

0 

25 

0 

II 

42 


15 

6 

tl 

22 

0 

1874 

33 

6 

II 

44 


21 

0 

• 1 

36 

0 

12 

0 

fl 

17 

0 

1875 

33 

0 

II 

48 

0 

21 

0 

II 

34 

0 

13 

6 

II 

23 

0 

1876 

40 

0 

II 

52 

0 

23 

0 

II 

30 

0 

13 

6 

II 

25 

0 

1877 

41 

0 

II 

51 

0 

25 

0 

II 

37 

0 

15 

0 

II 

24 

0 

1878 

35 

6 

II 

48 

0 

23 

6 

II 

35 

0 

14 

0 

It 

22 

0 

1879 1 

34 

0 

II 

44 

0 

1 21 

0 

11^ 

^34 

0 

14 

0 

11 

20 

0 

1880 

30 

0 

II 

43 

6 

! 20 

0 

II 

SO 

0 

12 

6 

11 

20 

0 

1881 

32 

0 

II 

45 

6 

29 

0 

11 

34 

0 

14 

0 

M 

20 

0 

1882 

40 

0 

II 

61 

0 

30 

0 

II 

40 

0 

14 

0 

II 

20 

6 

1883 

44 

0 

II 

65 

6 

! 34 

G 

II 

46 

6 

15 

6 

II 

23 

0 

1884 

36 

0 

II 

47 

6 

1 20 

6 

II 

41 

6 

12 

6 

II 

20 

0 

1885 

80 

0 

II 

38 

0 

1 24 

0 

II 

81 

0 

12 

0 

If 

18 

0 
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Table No. 1. — CHEVIOT SHEEP — Continued, 


Year. 


WetherB, 



Ewes 



Lambs 



a 

d 



(1. 

s 

d 


8 

d 

8 

d 


8 

d 

1886 

32 

0 

to 

40 

0 

21 

0 

to 

29 

0 

12 

6 

to 

19 

0 

1887 

29 

0 

!t 

36 

0 

18 

0 

t» 

26 

0 

11 

0 

If 

16 

6 

1888 

30 

0 

tl 

38 

0 

19 

0 

fi 

27 

0 

12 

0 

II 

17 

6 

1880 

36 

0 

fr 

44 

0 

24 

0 

If 

32 

0 

14 

0 

II 

22 

0 

1890 

31 

0 

fi 

40 

0 

22 

0 

ii 

30 

0 

12 

6 

ft 

20 

0 

1891 

27 

0 

tr 

38 

0 

16 

0 

II 

25 

0 

9 

0 

M 

16 

0 

1892 

22 

0 

ft 

80 

6 

13 

0 

If 

22 

0 

5 

0 

II 

11 

0 

1893 

20 

0 

tt 

35 

6 

18 

0 

It 

28 

6 

8 

6 

II 

15 

0 

1894 

20 

0 

ir 

37 

0 

20 

0 

11 

31 

0 

10 

6 

II 

18 

6 

1895 

28 

0 

ft 

39 

0 

22 

0 

•1 

34 

0 

11 

6 


19 

0 

1896 

24 

0 


34 

0 

19 

0 

If 

80 

0 

9 

0 

II 

16 

6 

189V 

27 

0 

ft 

36 

0 

21 

0 

If 

31 

6 

11 

0 

II 

17 

6 

1898 

27 

0 

It 

37 

0 

22 

0 

n 

32 

0 

12 

0 

II 

IS 

0 

1899 

24 

0 

n 

3i 

0 

20 

0 

If 

80 

0 

10 

6 

II 

16 

0 

1900 

26 

0 

It 

36 

0 

22 

0 


32 

6 

12 

0 

If 

17 

0 

1901 

25 

0 

It 

32 

0 

20 

0 

(1 

29 

0 

11 

0 

• 1 

16 

0 

1902 

24 

0 

tl 

31 

6 

IS 

0 

M 

27 

0 

9 

6 

It 

14 

(l 

1903 ' 

29 

0 

II 

34 

0 1 

21 

0 


31 

0 

11 

4 

II 

IS 

0 

1904 

2S 

0 


iO 

0 

23 

0 

II 

32 

0 

13 

0 

M 

20 

0 



Table 

No 

. 2 — 

-BLAOKFACED SHEEP. 





Year 


Wethers 



Bwt K 



Lani)>b 



s 

d 


8 

d 

s 

d 


8 

d 

8, 

d 


8 

d 

1819 

22 

0 

to 

24 

0 

12 

0 

to 

15 

0 

8 

0 

to 

9 

0 

1820 

20 

0 

11 

23 

3 

15 

6 

II 

17 

0 

7 

0 

II 

8 

b 

1821 

18 

0 

II 

20 

0 

12 

0 

II 

13 

0 

6 

0 

II 

7 

0 

1822 

11 

6 

II 

13 

6 

5 

6 

II 

6 

0 

4 

6 

II 

0 

0 

1823 

12 

0 

11 

lb 

0 

5 

0 

II 

6 

b 

4 

0 

tl 

5 

3 

1824 

9 

6 

II 

IS 

6 

6 

0 

tl 

7 

0 

4 

0 

H 

5 

0 

1825 

22 

0 

If 

26 

0 

11 

0 

II 

18 

b 

0 

0 

It 

9 

0 

1820 

15 

0 

II 

17 

0 

8 

0 

It 

9 

0 

4 

b 

It 

6 

0 

1827 

l4 

0 

II 

18 

6 

7 

0 

It 

10 

0 

b 

0 

II 

7 

6 

1828 

16 

0 

II 

20 

0 

8 

0 

II 

11 

0 

6 

0 

II 

7 

6 

1829 

14 

0 

II 

18 

0 

9 

0 

II 

10 

0 

6 

0 

II 

7 

0 

1830 

9 

0 

11 

13 

0 

4 

0 

II 

t$ 

0 

4 

6 

It 

6 

0 

1831 

13 

0 

II 

17 

0 

5 

0 


7 

(i 

6 

0 

II 

6 

6 

1832 

14 

0 

11 

18 

0 

7 

0 

II 

11 

tl 

b 

0 

II 

7 

8 

1833 

16 

0 

II 

24 

0 

7 

6 

II 

12 

0 

t> 

1> 

II 

9 

0 

1884 

10 

0 

II 

22 

0 

10 

0 

II 

13 

0 

b 

0 

II 

8 

6 

1836 

15 

0 

II 

18 


10 

0 

II 

13 

0 

7 

0 

II 

8 

0 

1830 

15 

0 

II 

21 

0 

9 

0 

II 

12 

0 

8 

6 

II 

11 

0 

1837 

13 

0 


16 

0 ' 

8 

0 

tl 

12 

0 

8 

0 

II 

9 

b 

1838 

15 

0 

M 

20 

6 

10 

0 

It 

13 

0 

not quoted 


1839 

15 

0 

II 

22 

0 

10 

0 

II 

12 

0 

7 

0 

to 

8 

3 

1840 

15 

0 

II 

22 

tl 

11 

0 

II 

12 

3 

7 

0 

II 

9 

3 

1S41 

lb 

0 

II 

20 

0 

{» 

0 

•1 

11 

0 

b 

0 

II 

8 

0 

1842 

14 

0 

II 

19 

0 

7 

6 

If 

8 

0 

5 

6 

II 

7 

0 

1843 

not 

quoted 

1 

4 

9 


6 

6 

not quoted 


1844 

16 

0 

to 

21 

0 1 

6 

6 

11 

10 

0 

5 

0 

to 

8 

0 

1845 

14 

0 

11 

23 

0 

8 

0 

tl 

12 

0 

b 

0 

II 

8 

0 

1846 

13 

0 

II 

24 

0 

10 

0 

If 

13 

0 

8 

0 

11 

9 

0 

1847 

20 

6 

II 

25 

0 1 

10 

0 

ii 

14 

0 

8 

0 

II 

9 

6 

1848 

20 

0 

It 

24 


11 

3 

„ 

12 

0 

8 

b 

tl 

10 

0 

1849 

not quoted. 


not quoted 


7 

0 

II 

7 

6 

1850 1 



. 








7 

0 

II 

0 

0 

1851 1 

17 

6 

to 

28 

0 

9 

0 

to 

12 

0 

6 

6 

II 

8 

0 

1852 

18 

6 

II 

22 

0 

9 

6 

II 

12 

0 

4 

6 

tl 

7 

9 

1853 

23 

0 

II 

27 

0 

14 

6 

II 

16 

6 

8 

0 

II 

11 

6 

1854 

20 

0 

II 

26 

0 

11 

0 

II 

16 

6 

8 

0 

II 

10 

6 

1855 

23 

6 

II 

26 

6 

14 

0 

II 

16 

0 

10 

0 

II 

11 

0 

1856 

17 

0 

II 

24 

0 

10 

0 

II 

20 

0 

7 

6 

II 

10 

0 

1857 

20 

0 

11 

29 

0 

10 

6 

« 

15 

0 

9 

8 

II 

11 

0 

1858 

20 

0 

II 

27 

6 

9 

9 

II 

18 

9 

8 

8 

II 

10 

6 

1859 

20 

0 

II 

25 

0 

10 

0 

It 

14 

0 

8 

9 

II 

11 

0 

1860 

21 

0 

•1 

27 

3 

11 

0 

II 

16 

0 

10 

0 

II 

13 

6 

1861 

21 

0 

II 

29 

0 

12 

0 

It 

22 

0 ' 

6 

8 

II 

14 

0 
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Table No. 2. — BLACKFACED SHEEP — Continued, 


Year 

8. 

Wethers 

d. 8. 

d. 

X 

Bwos. 

d 8 

d. 

8 

Lambs 

d 8 

d 

1862 

16 

9 

to 

27 

0 

12 

0 

to 

18 

8 

6 

0 

to 

12 

0 

186S 

20 

0 

M 

80 

6 

IS 

0 

II 

16 

0 

8 

0 

II 

11 

6 

1864 

25 

0 

M 

SO 

0 

16 

0 

II 

19 

0 

10 

0 

11 

13 

6 

1865 

15 

6 

1, 

32 

6 

15 

0 

II 

26 

0 

10 

0 

II 

17 

0 

1866 

31 

6 

tt 

40 

0 

20 

0 

If 

36 

0 

13 

6 

II 

22 

6 

1867 

20 

0 

II 

80 

6 

14 

0 

If 

22 

0 

7 

6 

«i 

IS 

6 

1868 

20 

0 

II 

26 

0 

10 

6 

II 

13 

6 

7 

0 

II 

18 

0 

1869 

22 

0 

II 

28 

0 

11 

0 

II 

14 

0 

6 

9 

If 

9 

0 

1870 

27 

0 

II 

82 

6 

18 

0 

It 

22 

0 

8 

0 

If 

14 

6 

1871 

23 

0 

If 

37 

0 

13 

0 

II 

23 

0 

11 

0 

II 

16 

3 

1872 

31 

6 

II 

45 

0 

18 

0 

II 

82 

0 

12 

6 

II 

18 

0 

1873 

28 

0 

II 

39 

0 

16 

6 

II 

27 

0 

7 

0 

1, 

16 

0 

1874 

25 

0 

II 

35 

0 

IS 

0 

II 

20 

0 

7 

0 

II 

14 

0 

1876 

26 

6 

II 

87 

6 

15 

0 

II 

21 

3 

9 

6 

II 

17 

6 

1876 

80 

0 

II 

40 

0 

19 

0 

II 

24 

0 

13 

0 

1, 

20 

6 

1877 

35 

0 

II 

38 

9 

18 

0 

It 

25 

0 

IS 

6 

1, 

23 

0 

1878 

30 

0 

II 

86 

0 

17 

0 

II 

23 

0 

12 

0 

II 

22 

0 

1879 

25 

0 

II 

35 

9 

16 

0 

It 

24 

0 

10 

6 

II 

20 

0 

1880 

25 

0 

II 

38 

0 

16 

6 

M 

22 

6 

10 

0 

II 

17 

0 

1881 

SO 

0 

II 

89 

0 

16 

0 

II 

23 

0 

10 

0 

II 

16 

0 

1882 

88 

0 

II 

46 

0 

20 

0 

11 

28 

0 

12 

6 

II 

18 

6 

1883 

86 

0 

II 

50 

6 

24 

6 

It 

83 

0 

14 

0 

II 

21 

6 

1884 

29 

0 

II 

43 

6 

19 

6 

,1 

28 

0 

12 

0 

II 

19 

6 

1885 

24 

0 

If 

34 

0 

13 

0 

If 

22 

6 

10 

0 

II 

15 

0 

1886 

25 

0 

II 

84 

0 

12 

0 

II 

22 

0 

10 

6 

II 

16 

0 

1887 

22 

0 

II 

30 

0 

11 

0 

II 

19 

0 

8 

0 

II 

13 

0 

1888 

22 

0 

II 

32 

0 

13 

0 

II 

24 

0 

10 

0 

II 

15 

0 

1889 

26 

0 

II 

40 

0 

18 

0 

II 

29 

0 

13 

0 

II 

22 

0 

1890 

24 

0 

II 

37 

0 

14 

0 

II 

27 

0 

10 

6 

If 

19 

0 

1891 

21 

0 

II 

37 

0 

10 

0 

II 

24 

0 

7 

6 

11 

15 

0 

1892 

1 16 

0 

It 

28 

6 

6 

0 

If 

17 

0 1 

8 

0 

II 

10 

0 

1893 

21 

0 

II 

37 

0 

12 

0 

II 

24 

0 

7 

0 

II 

14 

6 

1894 

20 

0 

II 

37 

6 

14 

6 

11 

26 

6 

8 

6 

II 

16 

0 

1895 

23 

0 

II 

41 

0 

16 

0 

II 

28 

6 

9 

0 

II 

17 

0 

1896 

19 

0 

II 

35 

4 

IS 

0 

II 

24 

0 

6 

0 

II 

13 

6 

1897 

21 

0 

II 

36 

6 

16 

0 

II 

25 

6 

7 

0 

II 

14 

6 

1898 

22 

0 

II 

87 

0 

16 

0 

II 

26 

0 

8 

0 

II 

15 

0 

1899 

20 

0 

II 

33 

6 

IS 

0 

II 

24 

0 

5 

6 

II 

13 

0 

1900 

23 

0 

II 

86 

0 

16 

0 

II 

26 

0 

8 

0 

II 

15 

6 

1901 

20 

0 

11 

35 

0 

14 

0 

II 

25 

6 

6 

0 

II 

14 

6 

1902 

18 

0 

1, 

34 

0 

12 

0 

If 

24 

0 

6 

0 

II 

14 

0 

1903 

21 

0 

II 

36 

0 

15 

0 

II 

28 

0 

7 

0 

II 

16 

6 

1904 

23 

0 

II 

38 

6 

18 

0 

M 

80 

0 

8 

6 

II 

17 

6 


Year. 

Laid Cheviot 

Wlute Cheviot 

Laid Highland 

White Highland 


8 

d 


8 

d 

8 d 8. d 

8 

d 


8 

d 

t, d s d 

1818 

40 

0 

to 

42 

2 

20 

0 

to 

22 

b 


1819 

21 

0 

II 

22 

0 1 

10 

0 

t| 

10 

3 


1820 

20 

0 

II 

22 

0 

9 

0 

M 

10 

0 


1821 

18 

0 

II 

20 

0 ' 

9 

0 

1* 

10 

0 


1822 

12 

(j 

11 

14 

6 

5 

0 

M 

6 

b 


1823 

9 

0 

II 

10 

b 

5 

0 

II 

5 

9 


1824 

13 

6 

II 

15 

0 

6 

0 


6 

3 


1825 

10 

b 

II 

22 

0 

10 

0 

II 

10 

6 


1826 

11 

0 

II 

14 

0 

5 

0 


5 

6 


1827 

11 

0 

M 

14 

0 1 

5 

6 

II 

6 

9 


1828 

8 

0 

II 

11 

0 


5 

6 

11 

6 



1829 

8 

6 

II 

11 

0 


4 

3 

II 

0 

0 1 

- 

1880 

9 

6 

II 

11 

0 


k 4 

6 

II 

5 

0 


1831 

17 

0 

11 

20 

0 

7 

6 

II 

8 

6 


1832 

14 

0 

II 

16 

0 

7 

0 

11 

7 

6 


1833 

18 

0 

II 

20 

7 

10 

0 

II 

11 

0 


1834 

21 

0 

II 

24 

6 

5 

6 

II 

7 

0 


1835 

19 

0 

II 

20 

® 1 

9 

6 

II 

10 

8 


1836 

21 

0 

II 

25 

0 

10 

0 

II 

14 

.0 

• 
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Table No. 3.— PRICE OF y^OOh^CorUinued. 


Year 

Laid Cheviot 


White 

Cheviot 

Laid Highland 

White Highland. 


8 

d 


h 

d 


d 


8 

d 


J 


s. 

d 

8 

d 


8 

d 

1887 

12 

u 

to 

14 

0 






7 

0 

to 

7 

8 






1838 

19 

0 

II 

22 

0 






6 

0 

fl 

10 

0 






1839 

18 

0 

II 

20 

0 






8 

0 

fl 

12 

0 






1840 

15 

0 

II 

0 

0 






7 

0 

II 

0 

0 






1841 

15 

0 

II 

10 

9 






6 

0 

II 

7 

5 






1842 

12 

6 

II 

14 

0 






not quoted 







1843 

9 

0 

M 

11 

() 






6 

0 

to 

6 

0 






1844 

15 

0 

II 

18 

0 






not quoted 







184'i 

14 

6 

ft 

17 

() 






7 

6 

to 

8 

6 






1846 

12 

0 

II 

14 

6 






8 

0 

II 

8 

0 






1847 

12 

6 

M 

14 

0 






not quoted 







1848 

0 

0 


11 

0 






4 

9 

to 

0 

0 






1849 

12 

0 

M 

16 

6 






6 

0 

II 

6 

3 






18r)0 

15 

0 

II 

17 

('• 






8 

0 

II 

8 

6 






1851 

12 

0 

II 

10 

0 






8 

0 

II 

9 

3 






1852 

13 

0 

II 

15 

0 






8 

0 

II 

9 

0 






1853 

10 

0 

II 

22 

0 






11 

0 

II 

12 

6 






1854 

12 

0 

II 

15 

0 






7 

6 

M 

8 

6 






1855 

14 

6 

1) 

10 

0 






8 

G 

II 

9 

0 






1856 

10 

0 

II 

21 

6 






11 

0 

II 

0 

0 






1857 

19 

0 

II 

24 

0 






13 

0 

II 

14 

8 






1858 

15 

0 

II 

17 

0 






8 

9 

II 

10 

0 






1859 

18 

6 

II 

24 

0 






10 

9 

II 

11 

6 






1800 

22 

0 

11 

32 

0 

87 

0 

to 

38 

0 

10 

0 

II 

11 

3 






1861 

10 

l> 

II 

27 

0 

fioin 80« upwaids 

not quoted 







1802 

18 

0 

II 

26 

0 

80 

0 

to 

37 

0 

11 

6 

to 

10 

0 






1863 

25 

6 

II 

31 

0 

38 

0 


42 

0 

15 

3 

„ 

17 

0 






1804 

31 

0 

fl 

30 

0 

47 

0 


64 

0 

17 

6 

„ 

20 

0 






18(»5 

23 

0 

fl 

80 

0 

44 

0 


45 

0 

15 

0 

„ 

17 

0 






1860 

24 

0 

fl 

30 

0 

80 

0 


38 

0 

14 

0 

It 

16 

0 






1807 

10 

0 

If 

21 

6 

not 

(luoted 


not 

quotx‘d 







1808 

10 

0 

II 

26 

0 

28 

0 

to 

32 

0 

8 

6 

to 

9 

0 






1809 

18 

0 

ft 

2(1 

0 

Tint quoted 


8 

6 

It 

10 

0 






1870 

15 

0 

It 

23 

0 1 

25 

0 

to 

26 

0 

9 

6 

II 

0 

0 






1871 

20 

0 

(1 

20 

6 

30 

0 

It 

34 

0 

12 

0 


15 

0 






1872 

26 

0 

II 

37 

0 

40 

0 

It 

48 

0 

18 

0 

II 

21 

0 






1873 

17 

0 

II 

18 

0 

34 

0 

II 

40 

0 

9 

0 

fl 

12 

0 






1874 

18 

6 

M 

26 

6 

30 

0 

•1 

84 

0 

9 

(i 


18 

0 






1875 

26 

0 

II 

32 

0 

34 

(> 

It 

30 

0 

12 

h 

II 

10 

0 






187(» 

20 

0 

If 

34 

0 

80 

0 

If 

34 

0 

9 

(i 

l» 

12 

0 






1877 

20 

0 

II 

26 

0 

28 

0 

If 

30 

0 

10 

0 

If 

12 

0 






1878 

18 

0 

If 

25 

0 

27 

0 

If 

32 

0 

S 

0 

II 

11 

6 






1879 

15 

0 

„ 

17 

0 

pi ires v« ry low 

7 

0 

It 

0 

0 






1880 

20 

0 

If 

24 

0 

30 

0 

to 

32 

0 

10 

6 

tl 

11 

6 

14 

0 

to 

16 

0 

1S«] 

17 

0 

fl 

21 

0 

27 

0 


30 

0 

5 

0 


9 

6 

12 

0 

II 

13 

0 

1882 

14 

0 


IS 

0 

27 

0 

If 

28 

0 

7 

(» 

II 

9 

0 

13 

0 

II 

14 

0 

1883 

13 

0 

II 

18 

0 

26 

0 


28 

0 

6 

0 

11 

8 

0 

11 

6 

II 

12 

6 

1884 

13 

0 


18 

0 

26 

0 

ir 

28 

0 

0 

6 

If 

8 

0 

11 

(1 

II 

12 

6 

1885 

12 

0 

II 

17 

0 

22 

() 

(( 

26 

0 

0 

0 

II 

8 

0 

11 

6 

II 

12 

0 

1880 

13 

0 

II 

18 

0 

23 

0 

ft 

27 

(> 

6 

6 

II 

8 

6 

11 

6 

II 

12 

0 

1887 

14 

0 

fl 

22 

0 

23 

0 

It 

28 

0 

7 

0 

tl 

9 

0 

11 

6 

II 

13 

0 

1888 

13 

0 

n 

20 

0 

23 

0 

II 

28 

0 

7 

0 

II 

9 

0 

11 

0 

II 

12 

6 

1880 

1 i 

0 

n 

18 

0 

24 

0 

II 

28 

0 

7 

0 

II 

9 

0 

11 

0 

II 

12 

G 

1800 

13 

0 

If 

18 

0 

24 

0 

II 

28 

0 

7 

0 

II 

9 

0 

11 

0 

fl 

12 

6 

1801 

12 

6 

ri 

18 

0 

22 

0 

II 

28 

0 

7 

0 

II 

9 

0 

11 

0 

II 

12 

6 

1892 

12 

0 

ff 

18 

0 

20 

0 

If 

28 

0 

7 

0 

tl 

8 

6 

10 

6 

It 

12 

0 

18P3 

12 

0 

II 

17 

0 

20 

0 

tf 

27 

0 

7 

0 

tl 

8 

0 

10 

0 

II 

12 

0 

1894 

12 

0 

11 

10 

0 

20 

0 

II 

26 

0 

7 

0 

H 

8 

0 

10 

0 

II 

12 

0 

1895 

12 

0 

If 

10 

0 

20 

0 


26 

0 

7 

0 

II 

8 

0 

10 

0 

II 

11 

6 

1890 

11 

0 

11 

15 

0 

19 

0 

II 

24 

0 

7 

0 

II 

8 

0 

10 

0 

II 

11 

6 

1897 

11 

0 

11 

14 

0 

18 

0 

It 

23 

0 

7 

0 

It 

8 

0 

10 

6 

tl 

12 

0 

1898 

10 

0 

If 

13 

0 

16 

0 


20 

0 

7 

0 

If 

8 

0 

10 

0 

II 

11 

6 

1800 

10 

0 

II 

13 

0 

13 

0 

II 

18 

6 

7 

0 

It 

8 

0 

8 

6 

II 

9 

6 

1000 

0 

0 

II 

12 

0 

13 

0 

M 

18 

6 

6 

9 

II 

7 

9 

8 

0 

It 

9 

0 

loOl 

0 

0 

II 

10 

0 

11 

0 

II 

16 

6 

5 

0 


6 

6 

8 

0 

II 

9 

0 

1902 

<> 

0 

1, 

10 

0 

11 

0 

tl 

17 

0 

(i 

0 

II 

6 

6 

8 

6 

II 

9 

6 

1003 

10 

0 

M 

12 

0 

15 

0 

II 

18 

0 

7 

0 

II 

8 

0 

11 

6 

II 

12 

6 

loOl 

15 

0 

" 

17 

(l 

20 

0 


21 

0 

9 

0 


10 

0 

14 

0 

M 

15 

0 
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GENERAL SHOW AT PERTH, 1904. 

The Society has had few more successful Shows than that which 
took place at Perth on the 19th, 20th, 21st, and 22nd July 1904. 
The South Inch, <^dven free of charge, along with a supply of 
water, by the city of Perth, formed an ideal showyard in every 
way. The counties in the district raised a local fund of £1118 , 
and on all hands the Society received cordial su})port in carry- 
ing through the Show. The weather was favourable, the ])ublic 
attended in large numbers, and the Treasurer’s accounts sliowed 
a credit balance of about £1830. 

The entries of live stock were large in almost all sections, 
and, with regard to quality, a higher standard has rarely been 
reached. This was true of all the leading breeds of farm live 
stock kept in Scotland. 

The collection of implements and machines was not only 
excejitionally extensive, but of the highest merit and interest. 


Statistics, 


The following tabl(‘ 
sections . — 

s give the number of (mines in 

1. CATTLE. 

Mi(‘ various 

Class. 

Shorthorn. 

N«i ofF]n(riOM 

1. Aged bulls 

. 

13 

2. Two-year-old ))ulls 


17 

3 One-year-old bulls 


16 

4 Cows of any age 


13 

f» Two-year-old heifers 

. . 

13 

6. One-year-old heifers 

Abkudeen- Angus 

19 

— 91 

7. Aged bulls 

8 Two-year-old bulls 

. 

12 

• • • • 

13 

9, One-year-old bulls 


10 

10 Cows of any age 


12 

11 Two-year-old lieifers 


. . 10 

12 One-year-old lieilers 


27 

Extra stock 

- 

3 

- 87 


Galloway 


13. Aged bulls . 

. 

3 

14. Two-year-old bulls 


2 

15. One-year-old bulls 


6 

16. Cows of any age 


9 

17. Two-year-old heifers 


11 

18 One-year-old heifers 


11 
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Highland 

19. Ageci bulls .... ... 9 

20. Two-year-old bulls ....... 8 

21. One-year-old bulls ... ... 11 

22 Cows of any ago . . . . .14 

23 Three-year-old heifers . ... 16 

24 Two-year-old heifors .... . . 19 

- 76 

Aykshire. 

2r>. Aged bulls ......... 2 

26. Two-year-old bulls ... ... 6 

27. One-yoar-old bulls ........ 4 

28. Cows in milk, calved before 1901 , . ... 4 

29 Cows m milk, calved after 1st January 1901 .... 6 

30. Cows of any ago, in calf, or lieifers in calf, calved in 1901 . . 4 

31. Two-year-old heifers ...... 6 

32. One-year-old heifers ....... 6 

- 38 

Fat Cattle. 

33. Two-year-old oxen, any pure breed or cross .... 6 

34 One-year-old oxen, any }mre breed or cross . . 3 

S.O Two-year-old heifers, any pure breed or cross . . 9 

36 One-year-old heifers, any pure breed or cross. {Ko Kttiyy ) 


348 

2. HORSKS 


Draught Stallions 

37. Aged stalliona ........ 14 

88. Three-year-old entire colts . , . . . .16 

39. Two-year-old entire colts ....... 21 

40. One-year-old entire colts ....... 19 

- 70 

Draught Geldings 

41. Aged geldings ........ 3 

42 Three-year-old geldings ..... .6 

43. Two-year-old geldings .... .4 

— 13 

Draught Mares and Fillies. 

44. Mares with foal at foot ..... .8 

Kxtra stock ... .1 

45 Yeld mares, foajed before 1901 . . 8 

Extra Stock . . .1 

46 . Three-year-old yeld mares, or fillies ... .10 

47. Two-year-old fillies ... .13 

48. One-year-old fillies ... ... 15 


— 56 

HUNTBliB. 

49. Colt, gelding, or filly, foaled in 1903, the produce of thoroughbred 


stallions ........ 5 

50. Filly, mare, or gelding, for field, foaled in 1902— in hand . . 13 

51 Yeld mare, filly, or gelding, for field, foaled in 1901 in hand . 5 

52 Made hunters, any age, able to carry up to 13 st .3 

53. Made hunters, any age, able to carry over 13 st. ... 5 

54. Hunter, brood mare, with foal at foot, or to foal this season . 9 

Extra stoi k ........ 1 


— 41 

Hackneys. 

55. Brood mares, 15 hands and upwards, with foal at foot, or to foal this 

.season to a registered sire ...... 6 

66. Brood mares, under 15 hands, with foal at foot, or to foal this season 

to a registered sire ....... 5 


[Continued onp. 421. 
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HAOENSts — in ued* 

67. Ybld mdkses 40: fiUies, three years old . 

58. FiBies, two years old • . . 

50. Filly, one year old ...... 

60. Stallion, fc^ed in or before 1001, over 15 hands 

61. Stallion, foaled in or before 1901, over 14 and not over 15 hands 

62. Fntire colts, two years old ..... 

63. Entire colts, one year old . 

Extra stock ....... 


Ponies. 

64. Stallions, 8 years old and upwards, over 12 and not exceeding 14 hands 
65 Stallion, 8 years old and upwards, 12 hands and under 

66. Yeld mares, ftllies, or geldings, 3 years old and upwards, over 13 and 

not over 14 hands ....... 

67. Yeld mare, filly, or geldmg, 3 years old and upwards, over 12 and not 

over 18 hands . ...... 

68. Yeld mares, filhes, or geldings, 3 years old and upwards, 12 hands and 

under ......... 


Poio AND Riding Ponifs 

69. Stallions, 3 years old and upwards, 13*2 and not exceeding 14*2 hands 
Extra stock 

70 Yeld males, fillies, or geldings, 3 years old or upwards, 13 2 and not 
exceeding 14 2 hands ...... 

Highland Ponies 

71. Highland pony stallions, 3 years old or upwards, not exceeding 14 2 

hands, entered or accepted ior entry in the Highland section ol 
the Polo Pony Stud-Book ...... 

72. Highland pony entire colts, foaled in 1902 or 1903 

78. Highland pony mares, 3 years old or upwards, not exceeding 14 2 hands, 
yeld or with foal at foot, entered or accepted for entry in the 
Highland section of the Polo Pony Stud Book 

Shetland Ponifs 

74. Shetland stallions, not exceeding lOA hands, foaled before 1901 
75 Shetland entire colts, not exceeding lOJ hands, loaled in 1^01 or 1902 

76. Shetland mares, not exceeding 10^ hands, with loal at foot 

77. Shetland yeld mares, not exceeding lOi hands 

78. Shetland hllies, not exceeding lOJ han^, foaled m 1901 or 1902 

Driying Competitions. 

79. Yeld mares, fillies, or geldings, in harness, 15 hands and upwards, 

80. Yeld mares, fillies, or geldings, in harness, under 15 hands (8) 


3 

6 

1 

1 

2 

3 

3 

1 

— 30 


7 

1 

4 

1 

2 

- 15 


5 

1 

2 


4 

4 


16 

— 24 

9 

7 

10 

8 
8 

^ 42 


9 

7 

- 16 


Jumping. 

1. Horses or pomes, any height 
2 Horses or ponies, any height — haudicaj) . 
8. Horses or ponies, any height — handicap 


3. SHEEP. 
Blaokfaoed 

81. Tups above one shear 

82. Shearling tups 

88. Ewes above one shear, with lambs 
64 Shearling ewes or gimmers 


Cheviot 

85 Tups above one shear 
86. Shearling tups 

87* Ewes above one shear, with lambs 
88 . Shearling ewes or gimmers 


315 

13 

13 

l‘i 

— 39 


15 

29 

7 

11 

~ 62 

12 
21 
12 
20 


65 
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Border Leicester. 

89. Tups above one shear .... 

90. Shearling tups . . . . . 

91. Ewes above one shear . . . . 

92. Shearling ewes or ginimors 


Half-bked. 

93. Tups above one shear .... 

94. Shearling tups ...... 

95. Ewes above one shear ... 

96. Shearling ewes or gimniers 

Shropshiue 

97. Tup above one shear .... 

98. Shearling tnps .... 

99. Ewes above one shear .... 

100. Shearling ewes or gimmers .... 

Oxford Downs. 

101. Shearling tups ...... 

102. Shearling ewes or gimmers .... 

Suffolk. 

103. Shearling tup ...... 

104. Shearling ewes or gimmers 

105. Three ewe lambs ...... 

Fat Siikep. 

100 Three fat slioarliug ewes or wethers out of blaokfaced ewes 

107. Three lat shearling cross-bred ewes or wethers . . 

Extra Sectionh 

108. Fat lambh, any breed or ei OSS .... 


5 

82 

11 



4 

11 

6 

6 

— 28 


5 

6 
5 
5 

- 21 


r> 

5 

~ 10 


1 

c 

3 

— 10 


9 

5 

- 14 


4. SWINE 


109. Boars, large white breed ..... 

110. Sows, large white breed ..... 
Extra stock ...... 

111. Pigs not above 8 months old, large white breed 

112. Boor, white breed other than largo 

113. Sow, white breed other than large 

114. Pigs not above 8 months old, white breed other than large 
11.5. Boars, Berkshire breed ..... 

116. Sows, Berkshire breed ..... 

117. Pigs not above 8 months old, Berkshire breed . 


5 

5 

1 

5 

1 

1 

1 

5 

7 

4 


35 


5. POULTRY. 

1-84. Poultry . . , . . . . . 418 


6. DAIRY PRODUCE. 

1. Cured butter, not less than 7 lb. . . . . . .14 

2. Fresh butter, 3 1 lb rolls . . . . . . .15 

3. Cheddar cheese, 56 lb. and nj>ward.s . . , 9 

4. Cheese, 14 lb. .and under . 8 


46 
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ABSTRACT. 

No. of Entries. 

1. Cattle 348 

2. Horses 315 

3. Sheep 288 

4. Swine 35 

5. Poultry 413 

6. Dairy produce 46 


The follo¥rmg table gives a comparative view of the display 
of cattle, horses, sheep, swine, poultry, dairy produce, and im- 
plements, of the value of the premiums offered, and of the 
receipts at the entrance-gates, grand stands, and for catalogues 
at the Shows which have been held at Perth : — 


Tear. 

o 

i 

A 

s 

. 

1 

1 



.2 -S 

’ll 

Re- 

ceipts. 



o 

W 

m 


QQ 

1 


B S 

►H B 


1829 . 

192 

53 

78 


13 



14 

£357 

£119 

1836 . 

266 

46 

156 


16 

.. 

*6 

17 

479 

225 

1852 . 

313 

135 

250 


42 

93 

123 

339 

900 

926 

1861 . 

335 

155 

271 


52 

120 

91 

850 

1500 

1328 

1871 , 

376 

177 

800 


43 

226 

88 

1948 

1600 

2270 

1879 . 

383 

263 

220 

11 

40 

157 

49 

2207 

2629 

3063 

1887 . 


1 239 

311 


26 

210 

' 72 

1509 

2372 

1841 

1896 . 

292 

' 258 1 

204 


20 

374 

1 45 

1945 

2205 

4788 

1904 . 

' 348 

316 

283 

1 

36 

413 

46 

1972 

3058 

4993 


A Comparison, 

The following figures, relating to some of the most successful 
Shows the Society has held, will be perused with interest : — 



1 Cattle 

Horses 

Sheep. 

Swine. 

Poultry. 

Total 

Live 

Stock 

1 Imple- 
* ments 

Premi- 

ums. 

Drawings 
at Show 

Profit. 

Edinburgh, 1869 

310 

212 

340 

22 

239 

1123 

1900 

£1600 

£4,078 

£2067 

Glasgow, 1875 . 

411 

405 

296 

48 

479 

1639 

2220 

2666 

6,231 

3316 

Edinburgh, 1877 

339 

342 

805 

30 

234 

1260 

2292 

2714 

6,734 

37.10 

Edinburgh, 1884 

580 

453 

493 

36 

263 

1814 

2282 

4343 

6,648 

1855 

Edinburgh, 1893 

380 

349 

294 

31 

360 

1414 

2268 

2600 

4,918 

2323 

Aberdeen, 1 894 . 

314 

321 

184 

34 

365 

1221 

2532 

2440 

5,121 

1678 

Perth, 1896 
Glasgow, 1897 . 

292 

258 

201 

20 

374 

1148 

1945 

2205 

4,788 

2611 

317 

350 

246 

30 

276 

1217 

2227 

2897 

4,392 

-2021 

Edinburgh, 1899 

386 

618 

477 

46 

661 

1978 

/2686 

3844 

10,285 

3911 

Stirling, 1900 . 

321 

288 

369 

28 

467 

1463 

2095 

2915 

4,305 

1078 

Inverness, 1901 . 
Aberdeen, 1902 . 

360 

267 

204 

22 

499 

1340 

1460 

1 2806 

2,485 

99 

330 

263 

243 

42 

475 

1343 

1988 

2796 

4,413 

1604 

Perth, 1904 

1 

348 

315 

283 

1 

35 

413 

1394 

1972 

3058 

4,993 

1828 
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OaMU. 

The display of cattle was of a very high character — superior 
to the average of recent years. The classes of Shorthorns were 
most creditably filled. An interesting feature in this section 
was the remarkable success of the animals exhibited by his 
Majesty the King from the Eoyal Farms at Windsor. A bull, 
a cow, and a yearling heifer were entered by his Majesty, and 
each headed its class; while the bull “Konald” 79,775 (fig. 58), 
also won the champion prizes for the best male and the best 
animal of the breed. This very handsome bull was bred by her 
late Majesty Queen Victoria, got by Prince Victor” 73,320, 
and out of “ Eose of Westmoreland 2nd.” The special prize of 
£25 for the best female Shorthorn, given by the Shorthorn 
Society, went to Mr H. S. Leon, Bletchley Park, for his excellent 
two-year-old heifer “Eoseleaf,” bred by himself, and got by 
“ Silver Mint ” 79,968. 

The muster of Aberdeen-Angus cattle was one of the best 
features of the Show. Not often has this or any other breed 
of cattle made a better appearance in any Showy ard. The 
classes of bulls were particularly strong in average merit. • The 
champion animal of the breed was ** Pundit of Preston ” 17,156 
(fig. 59), a thick well-fleshed bull, owned by Messrs Perkins & 
Partners, Birtley, Co. Durham, and bred by the Eev. C Bolden, 
got by “Ehombus of Glamis” 13,901, and out of “Pride of 
Preston 12th ” 23,820. The classes of cows and heifers contained 
a large number of choice representatives of the breed. 

The classes of Galloway cattle were not large, yet the breed 
was worthily represented in regard to merit. The Champion 
Medal for the best animal of this breed went to the late Sir 
Eobert Jardine for “Alice III. of Castlemilk” 16,867 (fig. 60), 
a deep, thick, well-fleshed three-year-old cow of his own breed- 
ing, got by “The Pathfinder 3rd” 5991, and out of “Alice of 
Castlemilk” 14,282. 

As has usually been the case at Perth, there was a large and 
excellent muster of Highland cattle. The late Earl of Southesk 
had a worthy champion here in “King Alaric” 1712 (fig. 61), 
a big handsome three-year- old bull, bred by himself, got by 
“Calum Eiabhach II. of Atholl” 1325, and out of “Eosa 
Buidhe” 4253. 

Although the classes of Ayrshire cattle were not large, there 
was no falling off in the standard of merit. The Champion 
Medal was won by Dr Charles Douglas, M.P., Auchlochan, 
Lesmahagow, with “ Ardyne Pride” (fig. 62), a well-shaped cow 
of excellent quality, bred by Messrs E. & J. M‘Alister, Mid- 
Ascog, Eothesay, and got by “ Prince of Avondale ” 3247. The 
special prize for the best Ayrshire bull went to Mr James 
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Howie, Hillhouse, Kilmarnock, for ** Howie's Erin-go-braw 
5346, a very handsome bull, bred by Messrs Lindsay, Carsegown, 
Wigtown, and got by ** Duke of Wellington " 4736. 

Fat cattle made a fairly good display. The Champion Medal 
was awarded to Mr W. Stewart Menzies of Arndilly for 
‘"Constance of Arndilly" (fig. 63), a very well -shaped, well- 
fleshed heifer, which won high honours in the Fat Stock 
Shows of 1904. 

Horses. 

The classes of Clydesdale horses were quite up to the high 
standard of recent years, alike as to numbers and merit. The 
competition in the Stallion classes was very keen. The 
President's Champion Medal for the best Clydesdale stallion 
or colt was won by Mr Matthew Marshall, Stranraer, with 
his grand horse “Marcellus" 11,110 (fig. 64), bred by himself, 
got by “ Hiawatha ” 10,067, and out of “ Mary Sunshine " 
13,953. 

In a good show of Draught geldings, Mr W. Clark, Netherlea, 
won the Champion Medal with “ Protection " (fig. 65), a well- 
built two-year-old brown, bred by Mrs Gillies, Quogac, Ilothesay, 
and got by “Macca" 11,108. 

There was no lack of merit in the classes of Clydesdale mares 
and fillies. Mr James Boyd had a meritorious champion here 
in his valuable mare “Lady Margaret" 13,833 (fig. 66), bred by 
Mr W. Taylor, Park Mains, Renfrew, got by “Sir Everard" 
5353, and out of “Maggie Taylor" by “St Lawrence." 

A few very good animals appeared in the Huni<‘r classes — the 
Champion Medal going to Mr John Scott, Milkvale, Lockerbie, 
for a stylish two-year-old chestnut gelding (fig. 67), bred by 
Mr Sanders, Cullyhill, Longtown, and got by “ Dan Dancer." 

Hackneys were few in number, but showed satisfactory merit. 
Sir Robert Moncreiffe, Bart., won the Champion Medal with his 
stylish three-year-old stallion “Moncreiffe Vengeance" 8249 
(fig. 68), bred by himself, got by “ Rosader " 4964, and out of 
“ Venture " 4833. 

In the Pony classes a few choice animals were shown. The 
Champion Medal here went to Mr T. Smith, Shirley Stud, Hall 
Green, Birmingham, with his handsome stallion “ Pinderfield's 
Horace" 7952 (fig. 69), bred by Mr T. P. Robinson, got by “Sir 
Horace " 5402, and out of “ Lady Poma " 2955. 

The new classes for Polo and Riding ponies drew out a number 
of useful ponies. Most interesting amongst these was the 
Marquis of Tullibardine's stylish Arafi stallion “Mahmud" 
(fig. 70), which won the Champion Medal in these classes. 

The classes for Highland ponies continue to excite a good 
deal of interest. The display on this occasion -was highly 
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creditable. The Duke of Atholl won the Champion Medal for 
his t 3 rpical pony stallion '‘Bonnie Laddie” (fig. 71), bred by 
his Grace, got by "Herd Laddie,” and out of "Minette” by 
" Glengarry 2nd.” 

Shetland ponies, as usual, made a most attractive display. 
The President's Medal for the best Shetland pony went to 
Mr Walter Aitchison, Coniecleuch, Huutly, for his beautiful 
mare " Strawberry ” (fig. 73), bred by the Marquis of London- 
derry, and got by " Odin ” 32. 

There was a very good turn-out in the Driving classes. The 
Champion Medal here went to Mr John Nairn, Forth Park, 
Kirkcaldy, for his characteristic gelding "Lord Dazzler” (fig. 
72), a beautiful pony of unknown breeding. 

Sheep y SwinCy 

The Scotch breeds of Sheep were all exceedingly well repre- 
sented; while some excellent Shropshire, Oxford Down, and 
Suffolk sheep were shown. The winners of the Champion 
Medals for sheep are portrayed in figs. 74, 75, 76, 77, 78, 79, 
and 80. • 

In a capital show of Swine, the Champion Medal went to 
"Colston Lass” 11,216, the handsome Large White sow which 
won the same honour for Mr R M. Knowles at Dumfries in 
1903 (fig. 73 m ‘Transactions’ for 1904). 

The classes of Dairy Produce and Poultry were creditably 
filled. 
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TRIALS OF AGRICULTURAL MOTORS AND 
DUNG-DISTRIBUTORS. 

In the Highland Show held at Perth in July 1896 a novel 
feature was the exhibition of the first road motor seen in Scot- 
land. In the Highland Show in the same place in J uly 1904 
an equally notable feature was the first showyard appearance 
in Scotland of motors designed for field work. Whether the 
next eight years will see as marked a development in the 
manufacture and use of agricultural motors as the past eight 
years have witnessed in the manufacture and use of road motors, 
is as yet but a matter for speculation. Be that as it may, there 
would seem to be little room for doubt that motors both for 
field and road have “come to stay.** 

The Society’s invitation to makers of agricultural motors to 
enter these machines for trial in connection with the Perth Show 
last July brought forth two exhibitors, each with one motor. 

The motors were exhibited in the Show in July, and under- 
went practical field trials in September. In the showyard the 
motors were exhibited hauling reaping-machines and waggons, 
and their appearance excited much interest and favourable 
comment amongst visitors. It may indeed be said that the 
ease with which the motors were worked and manoeuvred in 
the parade ring tended to remove any unfavourable impression 
that may have existed in the minds of those who have been 
reluctant to contemplate the introduction of meciianical haulage, 
other than at present in vogue, for field work. In these days 
of keen competition it is more than ever necessary that work of 
all kinds should be executed as quickly and as cheaply as pos- 
sible, and in the agricultural motor, even in its present stage, 
there appears to be a machine which will assist towards the 
desired end. In addition to the ordinary farming operations on 
the land, the motor is also available for driving stationary 
machinery, a feature which renders it doubly valuable, especially 
to the farmer who cannot afford to keep an engine entirely for 
the latter class of work. 

It was originally intended that the motors should be tried in 
the hay-field during the Show week ; but on account of the fact 
that most of the hay crops in the district were already cut, this 
part of the trial had to be abandoned. While this wfis no 
doubt disappointing to many people,^ yet few doubted the 
capability of the motors doing this work, and rather looked for 
the reaping and ploughing to afford the crucial tests. 

It was felt that as the agricultural motor is only just emerg- 
ing from the experimental stage, the trials should not exactly 
be of a competitive nature, but rather more of a demonstration 
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to indicate the kind of work the motors were capable of doing. 
Inventive genius is busy at work, and no doubt in a short time 
great developments will be seen in the agricultural motor. 

The practical trials of the motors in the cutting of corn and 
ploughing of land took place at Mr W. S. Ferguson's farm of 
Pictstonhill, near Perth, on September 15, 1904, in the presence 
of a fairly large company of deeply interested agriculturists. 

The Committee in charge of the trials were — Mr Jonathan 
Middleton, Convener, Sir Alex. M. Mackenzie, Mr W. S. 
Ferguson, Mr John M‘Hutchen Dobbie, Mr John Speir, Mr 
li. Shirra Gibb, Mr W. T. Malcolm, Mr Christie, Mr Ballingall, 
Mr Dun, and Professor Stanfield, Engineer, 

The following particulars as to the two motors were supplied 


by the exhibitors : — 

Name and address of exhibitor . 

The Ivel Agricultural 

John Scott, 14 N. St 


Motors, Limited, 45 
Great Marlborough 

Andrew St., Edin- 


burgh. 

Price . . 

St., London, W. 

With two speeds. 

£200. 

Brake horse - power of motor 
(declared) .... 

£350 ; with one 
speed, £300. 

18. 

14. 

Number of cylinders . 

Two (horizontal). 

Four (vertical)? 

Diameter of cylinders, inches . 

6-0. 

3-46. 

Stroke, inches . 

5-0. 

4*33. 

Speed of cngim*, revolutions per 
minute . ... 

800. 

900. 

^)eed of motor, miles per hour . 
Fuel iise<l 

3i (ploughing). 

2^ to 6. 

Petrol. 

Petrol. 

(lost of fuel per gallon 

Is. Id. 

Is. 

Total weight of n\otor, cwt. 

30. 

26. 

Width of luotoi, over all . 

5 feet 6 inches. 

4 feet. 

Number and width of traction- 
wheels . 

Two, 9 inches. 

One, 17 inches. 

Number and width of steeiing- 
wheels ... 

One, 9 inches. 

Two, 4 inches. 

Load capable of being hauled , 

4 tons 6 cwt. on level ; 

5 tons (gross) on level , 
2 tons up gradient 

3 tons 14 cwt. up 


gradient rising 1 in 
12. 

rising 1 111 10. 

Speed of motor when hauling 


above load on level 

3^ miles per hour. 

4 miles per hour. 


Both motors are adapted for hauling all kinds of implements 
either on the field or road, and for driving stationary machinery 
such as threshing-machines and chaff-cutters. The main prin- 
ciple in each motor is practically the same — a high-speed petrol- 
engine is attached to a steel frame and connected by suitable 
speed-reduction gearing to the traction wheel or wheels. 


Description of Motors. 

The Ivel Motor, 

In the “ Ivel " motor (fig. 81) the two horizontal cylinders are 
placed on opposite sides of the crank-shaft, which is parallel to 
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the main driving-axle. There is an intermediate shaft, and the 
power is transmitted from the crank-shaft to the driving-axle 
through the ordinary 
chain - gearing and 
friction-clutch. One 
or two speeds and 
a reverse are fitted, 
and the speed of the 
motor can easily be 
regulated by the 
driver. The main 
driving-axle, which 
is at the rear, is made 
in halves and fitted 
with the usual dif- 
ferential compensat- 
ing gear. Two band 
brakes, operated by 
the driver’s foot, are 
attached to the hubs 
of the driving-wheels. 

There is one steering- 
wheel at the front, 
worked through suit- 
able gearing from a 
hand wheel at the 
rear of the motor; 
the width of the 
steering-wheel is 9 
inches, and on the 
top of it is fitted a 
metal rim 3 inches 
wide, to which is 
fixed a solid rubber 
tyre. This device 
enables the wheel to 
obtain a good grip 
on the land when 
turning, and it assists 
in reducing the vibra- 
tion when the motor 
is driven on the 
road. 

The engine works 
on the ordinary four- 
cycle principle, the 
inlet valves open automatically at each suction stroke, and the 
exhaust valves are operated by a cam on a shaft rotating at half 

VOL. XVIL 2 D 
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the speed of the enrine-shaf t. The petrol, after being vaporised 
in a carburettor and mixed with the proper proportion of air, is 
drawn into the cylinders, and at the end of the compression 
stroke is exploded by means of an electric spark, which, at 
the proper moment, passes between the terminals of a sparking 
plug. The sparking can be retarded or advanced at will by 
the driver through a timing lever, and a change of speed 
brought about. The products of combustion pass through a 
pipe to the silencer or exhaust-box, which is placed immed- 
iately below the framing of the engine. The speed of the 
engine is controlled by means of a sensitive centrifugal 
governor, which acts by altering the tension of a spring 
coupled to the throttle-valve lever. There are two friction- 
clutches fitted to the engine-shaft — one for the forward motion 
and the other for the reverse. When starting the engine both 
of these clutches are disengaged, but can be put into gear by 
the driver moving the main starting lever. 

For driving stationary machinery, a belt is placed on a pulley 
keyed to one end of the engine-shaft, which projects beyond the 
CEtsing of the motor. When slow driving for heavy machinery is 
required, this pulley is placed on the end of the intermediate 
shaft : in this case the motor must be jacked up and the near-side 
road -wheel removed to give the necessary clearance for the 
pulley. The electric current for igniting the charge is obtained 
from an accumulator. 

The Scott Motor. 

There are four vertical cylinders in the Scott ” motor (fig. 82), 
and the crank-shaft, which is at right angles to the main driving- 
axle, is connected to an intermediate shaft through a friction- 
clutch and system of bevel gearing: the main axle is driven 
from this intermediate shaft by the ordinary chain-gearing. In 
the motor exhibited there was only one traction- wheel placed at 
the rear. The steering-wheels have their bearings mounted at 
the ends of vertical bars connected by suitable levers to the 
steering-handle. One of these vertical bars is provided with a 
screw adjustment by means of which the height of its wheel 
may be varied, as, for instance, when ploughing one wheel runs 
in the furrow while the other is on the unploughed surface, and 
the motor may thus be kept in a level position transversely. 
The mechanism in the Scott motor is of a very simple descrip- 
tion, and should not readily get out of order. 

In this motor a mowing-machine or a harvester may be 
attached to the front as well as to the back, the front machine 
being driven by gearing from the main engine-shaft. When 
ploughing, a contrivance is provided by which it is not necessary 
to have a second man to control the plough, which is manipu- 
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82 . — The Scott Agricultural Motor, 
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lated by the motor-man. The " Scott ” motor can be used for all 
kinds of farming operations, and a special feature is made of its 
adaptation for working a cultivator. A brake and the usual 
reversing gear are provided. 

The gauge of the steering-wheels is also adjustable. When 
working in soft ground grabs can be fitted to the traction- 
wheel. 

Eeport on the Trials. 

The first part of the trial consisted in the cutting of a portion 
of a field of oats. The crop was of medium weight, the greater 
part standing up regularly, thus enabling the cutting to be done 
continuously round two plots which had been measured and set 
apart for the trials. 

The “ Ivel ” motor, to which was attached an "Albion” No. 3 
5-feet-cut reaper and binder, made by Messrs Harrison, McGregor, 
& Co., Ltd., Leigh, Lancashire, was set to cut a plot measuring 
2*73 acres. This task it accomplished in 1 hour 54 minutes, 
using 2*02 gallons of petrol, or at the rate of one acre in 
41f minutes, with an expenditure of 0*74 gallons of petrol 
per acre, practically costing 9^ pence, not including *the 
wages of the men and the interest on the cost of motor and 
depreciation. 

The "Ivel” motor, which was under the superintendence of 
the inventor, Mr Dan Albone, worked satisfactorily, and the 
engines did not stop once during the trial; the motor was 
required to stop on several occasions for a few seconds on 
account of objects interfering with the working of the binder. 
In the opinion of those competent to judge, it was considered 
that this motor was run at too great a speed, and doubts were 
expressed as to the ability of the reaping-machine to stand the 
excessive strain for any length of time. If in the future it is 
found necessary to adopt such high speeds, the makers of reap- 
ing-machines will require to construct them on stronger and 
different lines. 

The " Scott ” motor was provided with a " Hornsby ” 5-feet- 
cut reaper and binder, and was allotted a plot of corn 2*835 
acres in extent. The motor made several circuits of the plot 
in a creditable manner, doing its work jiot so quickly as its 
rival, but in a very neat manner. Unfortunately, at this stage 
part of the mechanism failed to act properly, and the motor was 
unable to complete its task. The stoppage was due to a friction- 
clutch failing to grip. It is much to be regretted that a defect 
of so insignificant a character should have been the means of 
putting this motor out of action for the time being. Amongst 
those present, the " Scott” motor created a favourable impression. 

The " Ivel ” motor was also tried on a portion of the field in 
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which the crop was slightly heavier than the rest, while some 
bits were laid, thus necessitating the machine to cut one way 
and return empty. This part of the work the “ Ivel ** carried 
out satisfactorily, the high rate of speed, about six miles per 
hour, at which the motor travelled over the ground when not 
cutting being especially noticeable. 

Later in the day both motors were tried at the plough. The 
‘‘Ivel” drew a three-furrow plough made specially for the 
motor by Messrs J. & F. Howard. This plough can be altered 
if required into a two-furrow implement without using a spanner. 
The “ Ivel ” seemed to experience no difficulty in executing the 
task allotted to it, the depth of the furrows varying from 6 
inches to 8 inches. The “ Scott ” motor, to which was attached 
a Massey-Harris two-furrow plough, had again to encounter bad 
luck, and was compelled to stop on several occasions. 

General Notes. 

The land was especially favourable to the motors, dnd it is 
desirable that trials should be made on wet ground, as it is 
possible that skidding may be set up, though the application of 
grabs to the wheels would tend to prevent this evil. No in- 
jurious effect of the wheels on the ground was particularly 
noticeable, though if the weather had been wet this might have 
been serious. It is difficult to form an opinion as to which 
system is least harmful — one wide or two narrower traction- 
wheels. The collective width of the two traction-wheels in the 
“ Ivel ” motor is slightly in excess of the width of the single 
wheel in the “ Scott ” motor, but the weight of the former is 
somewhat greater than that of the latter, so that in this respect 
the motors are practically equal. 

The “Scott” motor appears simpler in design than the “Ivel,” 
but there is always a possibility of sacrificing efficiency to sim- 
plicity. It is to be regretted that the “ Scott ” motor was not 
able to complete its work, and thus have afforded a better 
opportunity of comparing it with the rival machine. The nego- 
tiation of the corners of the plots during the reaping seemed to 
offer a certain amount of difficulty, but probably this may not 
be considered a very serious defect. 

The motors were under perfect control, and considerable 
admiration was expressed at the ease with which they stopped 
and started during the cutting. In fact, in this resp§ct they 
seemed superior to horses. * 

The adaptability of the motor to so many operations pertain- 
ing to farming renders it a most useful and valuable source 
of power. The quickness with which the work is done is 
esp^ially noticeable. Beyond the interest on outlay and de- 
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preciation^ the agricultural motor does not cost anything until 
it is put into motion. 

It is somewhat difficult to arrive at any definite figures as to 
the cost of mowing, reaping, or ploughing, as the character and 
nature of the crops and land vary so much, and will affect the 
results. The exhibitors of the two motors have supplied the 
following data as to the total cost per acre and the time re- 
quired for performing the work: — 

Total cost Time required 

per acre. per acre. 


Mowing 
Keaping 
Ploughing 
Cultivating . 


6d. to Is. 9d. 
Is. II Is. 9d. 
4s. 11 5s. 

Is. (id. ti 48. 


15 to 30 minutes. 
30 II 

14 to 2 hours, 
itoli I. 


If the above figures are reasonably correct, it would appear 
that the cost of motor traction works out at a very cheap rata 
Taking the trials as a whole, they were in every way a 
success, and in recognition of the substantial progress which the 
makers had made in bringing out a thoroughly useful agricul- 
tural motor, the Committee awarded one of the Highland and 
Agricultural Society’s gold medals to each of the two exhibitors. 


Dung- and Manure-Spreaders. 

While the agricultural motors were engaged in ploughing, a 
demonstration with manure - spreaders was taking place in 
another part of the field. 

Messrs J. D. Allan & Son, Culthill Works, Murthly, ex- 
hibited their new machine for distributing farmyard manure in 

drills only (fig. 83). 
The spreader is at- 
tached to any form 
of farm cart, and 
has two road- wheels, 
one going on the top 
of the drill, the other 
in the furrow. It 
can be regulated to 
any width of drills, 
and it is so designed 
that it can put down 
the manure in any 
desired thickness. 
Fig. 83.— A/Zaw ’5 DrUl Dung -Spreader, The man in charge 

of the cart forks the 

manure into the hopper of the machine, and taking one drill at a 
time, the process of spreading is accomplished in one operation. 
At the bottom of the hopper there is an endless travelling 
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'web or baud for conveying the manure to a revolving spiked 
drum, which breaks up the manure and throws it against a 
grating fixed above the drum. The small particles pass through 
the grating, while the lumps fall back to be further broken up. 

The machine worked in a very successful manner, and those 
present expressed themselves as being exceedingly well pleased 
at the efficiency and thoroughness with which the work was 
performed. 

The Committee resolved to recommend that the Society’s 
silver medal be awarded to Messrs Allan & Son for this 
machine, and this recommendation has been confirmed by 
the Directors. 

Another machine on the ground was the “ Worcester Kemp 
manure-spreader (fig. 84) brought forward by Messrs John Wallace 
& Sons, Glasgow, who are the agents for the Eichardson Manu- 



Fig 84 — The Kemp Dung and Manure- Distributor. 


facturing Co. of Worcester, Mass., the makers of this machine. 
As will be seen from the following illustration, the “ Worcester 
Kemp ” spreader takes the form of a long waggon on four wheels. 
The floor of the waggon consists of a travelling apron driven by 
two chains, one on either side. The head-board is fastened to 
the front end of this apron, and the entire bottom is rolled back 
by means of the two chains, so as to draw the manure on to 
a revolving drum or beater which breaks up the manure and 
distributes it broadcast or in drills as desired. The amount of 
feed can easily be regulated by a lever at the driver’s seat, so 
as to spread from five to forty loads to the acre. 

This machine is very simple in construction, and apj)eared to 
do its work well with any kind of manure. The opinion was 
formed that both these manure-spreaders should prove important 
labour-savers in this country. 

Jonathan Middleton, Convener of Committee^ 

K. Stanfield, Engineer. 
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TKIAL OF DUNG-SPREADEES. 

An Exhibition Trial of Machines for spreading Farmyard 
Dung was held by the Society on the 12th January 1906 on a 
very suitable field, kindly granted by Mr E. S. Gray, Southfield, 
Portobello. The weather was favourable, but the attendance of 
farmers was small. 

The following particulars were supplied in connection with 
the three machines submitted for trial: — 


Exhibitor . 

Measrfl J. & 1). 

Messrs A. & J. 


Allan & Sons, 
Murthly. 

Main, Edinburgh. 

Maker 

It 

The American Har- 
row Co., Detroit, 
Mich., U.S.A. 

Name of 

___ 

“ New American ” 

Machine . 


Manure Spreader. 

Type . 

Drill Spreader. 

Broadcast 

Spreader. 

Price . 

£15. 

£40. 


Messrs J. & W, 
Wallace, Glasgow. 

The Richardson Man- 
ufacturing Co. , 
Worcester, Mass., 
U.S.A. 

“ Worcester-Kemp ’’ 
Manure Spreader. 
Broadcast 
Spreader. 

£35. 


Messrs Allan's machine and the “Worcester-Kemp " spreader 
are fully described in the report on the trials at Pictstoiihill on 
page 427 of this volume. 

The “ New American," like the “ Worcester-Kemp,” is of the 
travelling-bottom, four-wheel waggon type of machine, but it 
differs from the latter in this respect, that the bottom returns 
automatically when the load of manure has been discharged. 

In the “New American” machine the toothed distributing 
cylinder is driven by sprocket and chain-gearing from a large 
sprocket wheel on the rear axle — ^three sizes of sprocket wheels 
are fitted to the cylinder shaft for giving difierent speeds to it. 
The motion of the travelling bottom io obtained through a 
system of links worked from a crank on the end of the dis- 
tributing cylinder shaft, the links operate pawls gearing with 
ratchet wheels secured to the end of the feed-shaft, the rotation 
of which determines the rate of movement of the travelling 
bottom. As soon as the load has been discharged, a trip 
mechanism reverses the above pawls, so that they cause the 
feed-shaft to revolve in the opposite direction, and thus the 
bottom is returned to its original position, ready to receive 
another load; the return of the bottom can be effected at a 
much quicker rate than the forward speed. 

The volume of the manure discharged is determined by the 
speed of the travelling bottom, and this can be regulated by the 
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driver through a lever at his side while the machine is in 
actual operation. 

The bottom is made of a considerable number of separate 
narrow boards or laths fastened to a one- way-hinge coupling or 
link, which turns only one way, so that when the bottom is 
straight it becomes a practically solid platform supported on a 
suitable roller-bed. 

Results of the Trials, 

The trials on the whole were considered satisfactory. Messrs 
Allan’s drill spreader did its work very well ; it is simple of 
construction, light, and easy to manipulate. The distribution 
of the manure is very even, and the feed can be adjusted so as 
to deposit a large or a small quantity in the drills as desired. 
This machine appeared to create a very favourable impression 
amongst those who saw it working. 

The '' New American ” and “ Worcester-Kemp ” machines have 
a considerable length of body, and are capable of carrying a 
large quantity of manure ; the former, the larger, was worked 
by three horses, and the latter by two. 

There is no doubt that these machines can spread the manure 
very well indeed, and at a rapid rate, while the distribution over 
the ground is uniform. The manure is well broken up, and the 
rate of discharge — heavy or light — seemed to be under perfect 
control. 

No hitch of any kind occurred to any of the machines during 
the trials, which were carried out under ordinary conditions as 
to character of land and manure. 

In view of the scarcity of manual labour, it would seem 
probable that these mechanical helps to farm work may have an 
extensive use in this country in the near future. 

Jonathan Middleton, Convener of Committee, 

E. Stanfield, Engineer. 



PREMIUMS AWARDED BY THE SOCIETY 

IN 1904. 


I.— PERTH SHOW 

19th, ^Oth, 21st, and 22nd July 1904.. 


Abbreviations.— V., Very Highly Cmmended, H., Highly Commended, 
C., Commended, 


OATTLH 

SHOBTHORN. 

PRESIDENTS CHAMPION MEDAL for best Shorthorn, 

His Majesty the King, The Royal Farms, Windsor^ “ Ronald” (79,776). 

Beet Shorthorn Bull tn the Show — £26, given by the Shorthorn Society. 

His Majesty the King, The Royal Farms, Windsor, Ronald” (79,775). 

Breeder of best BuU of any age in Claeeee I, 2, and 8— The Silver Medal. 

Her Late Mssjesty Queen Victona. 

Class 1. BULL, calved before 1902. — Premiums, £15, £10, £5, and £8. 

1. His Majesty the King, The Royal Farm's, Windsor, “Ronald” (79,776). 

2. Robert Taylor, Carlo^e House, Carnoustie. “ March On ” (97,367). 

3. T. Atkinson, Redvales Farm, Bnry, Lancashire, “Chewton Victor 6th” (80,686). 

4. Captain C. Home Graham-Stirling of Strowan, Crieff, “ Strowan Champion.” 

V. Lumsden & Mackenzie, Huntingtowerfield, Perth, “Golden Star” (76,799). 

H. Robert Bruce, Heatherwick, Inverurie, “ First Fiddle ” (83,480). 

Class 2. BULL, calved in 1902. — Premiums, £15, £10, £5, and £8. 

I. Matthew Marshall, Bndgebank, Stranraer, “Roan Conqueror.” 

2. Robert Taylor, Pitlivie Farm, Carnoustie, “Vice-Consul” (84,970). 

3. Laurence Johnston of Sands, Kincardine-on-Forth, “Meridian,” 

4. George Harrison, Gainford Hall, Darlington, “Duke of Lorn.” 

V, George Smith Grant. Minmore, Glenlivet, “ Lavender Chief.” 

H, Duncan Stewart, MUlhills, Crieff, “ Proud Favourite” (84,420). 

H. A. Cameron & Sons, Westside Farm, Brechin, “Bannockburn Secret” (82,766). 
C. Sir John Gilmour of Lundm and Montrave, Bart., Leven, “ Champion.” 

Class 3. BULL, calved m 1903. — Premiums, £12, £8, £4, and £2. 

I. Duncan Stewart, Millhills, Crieff, “Royal Eclipse.” 

2. Alexander T. Gordon, Combscauseway, Insch, N.B., “Sterling Coin.” 

3. Robert Taylor, Pitlivie Farm, Carnoustie, “ Pitlivie General.” 

4. Robert Taylor, Pitlivie Farm, Carnoustie, “ Hamlet 2nd.” 
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V. George Harrison, Gainford Hall, Darlin^on, ** Fairy King of Gainford.” 
H, Herli^rt Samuel Leon, Bletchley Park, Bletcbley, Bucks, ** Challenger.” 
C. J. Douglas Fletcher of Rosehaugh, Avoch, N.B., “ Shy Prince.” 

0. William T. Malcolm, Dunmore, by Larbert, “ Collynie Prince.” 

C. Captain A. Stirling of Keir, Dunblane, ** Keir Jester.” 


Best Shorthorn Female in the Show—£S,b, given by the Shorthorn Society. 
Herbert Samuel Leon, Bletchley Park, Bletchley, Bucks, “ Boseleaf.” 


Class 4. COW, of any age. — Premiums, £12, £8, £4, and £2. 

1. His Majesty the King. The Royal Farms, Windsor, Berks, ‘‘Sylph.” 

2. Captain C. Home Granam-Stirling of Strowan, Crieff, “ Mavis Clair.” 

3. Alexander T, Gordon, Combscauseway, Insch, N.B., “ Lady Mary 4th.” 

4. A. W. k A. M. Law, Mams of Sanquhar, Forres, “ Ruth 3rd.” 

V. A. G. Maxtone Graham, Redgorton, Perth, “Bnde of Lincoln.” 

H. James M ‘William, Stoneytown, Keith, “Radiance.” 

C. Robert Taylor, Pitlivie Farm, Carnoustie, “ Merry Girl 6th.” 


Class 5. HEIFER, calved in 1902. — Premiums, £10, £5, £3, and £2. 

1. Herbert Samuel Leon, Bletchley Park, Bletchley, Bucks, “Roseleaf.” 

2. The Duke of Richmond and Gordon, Gordon Castle, Fochabers, “ Duchess 44th.” 

3. Robert Taylor, Pitlivio Farm, Carnoustie, “Duchess of Pitlivie 2nd.” 

4. T. J. Sowerby, Long Meg, Langwathby, R.S.O., Carlisle, “Sea Gem.” 

V. The Duke of Richmond and Gordon, Gordon Castle, .Fochabers, “ Duchess 19B.” 

H. James M‘ William, Stoneytown, Keith, “Lady Rose.” 

0. George Harrison, Gainford Hall, Darlington, “ Ascott Lassie.” 

Class 6. HEIFER, calved in 1903. — Premiums, £10, £5, £3, and £2. 

I. His Majesty the Kin^, The Royal Farms, Windsor, “ Madeleine.” 

2. George Harrison, Gainford Hall, Darlin^on, “ Montravo Winsome.” 

3. Robert Ta^or, Pitlivie Farm, Carnoustie, “ Pitlivie Carnation.” 

4. James M‘ William, Stoneytown, Keith, “Hilda 2nd.’’ 

V. The Earl of Rosebery, K.G., Dalmeny Park, Edinburgh, “Dalmeny Straw- 
berry 2nd.” 

H. A. W. A A. M. Law, Mains of Sanquhar, Forres, “ Queenie Grace 5th.” 

C. Robert Taylor, Pitlivie Farm, Carnoustie, “ Pitlivie Pearl.” 

C. William T. Malcolm, Dunmore, by Larbert, “ Lady Kathleen,” 


ABEBDEEN-ANGUS. 

PRBSIDENrS CHAMPION MEDAL for best Aherdem-Angus Animal. 

Charles Perkins & Partners, Birtley, County Durham, “ Pundit of Preston” (17,156). 

Beat Bull of any age in Classes 7, 8, and 9 — Ballindalloch Challenge Cup value £50, 
given by Sir Geoige Macpherson Grant, Bart. 

Charles Perkins A Partners, Birtley, County Durham, “Pundit of Preston” (n,166). 

Breeder of best Bull of omy age in Classes 7, 8, and 9— The Silver Medal. 

Rev. Charles Bolden, Preston Bissett, Buckingham. 

Best Breeding Animal of the Breed in the Show^rd — Champion Gold Medal, 
given by the Polled Cattl^Society. 

Charles Perkins A Partners, Birtley, County Durham, “ Pundit of Preston” (17,166). 

Breeder of the Winner (f the Ballindalloch Challenge Cup — Silver Medal. 

Rev. Charles Bolden, Preston Bissett, Buckingham. 
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CLAB8 7. BULL, calved before let December 190L--> 

Premimne, £15, £10, £5, and £8. 

1. Charles Perkins k Partners, Birtley, County Durham, Pundit of Preston” (17,156). 

2. George T. Cran, Morlich, Glenkindie, Aberdeen, “ Jeshurun” (19,267). 

3. A. T. Reid, Auchterarder House, Auchterarder, “Proud Forrester” (19,745). 

4. His Mi^esty the King, Abergeldie Mains, Ballater, “ Elandslaagte ” (17,746). 

V. Sir Donald Currie, G.C.M.G., Glenlyon Home Farroj Fortingall, “Lord Fear- 
less” (18,086). 

H. C. L. Wood, Freeland, Forgandenny, Perth, “Emil” (19,061). 

C. W. S. Ferguson, Kmochtry, Coupar-Angus, “Ballo” (18,765). 


Class 8. BULL, calved on or after 1st December 1901.-- 
Premiums, £15, £10, £5, and £3. 

1. R. W. Hudson, Danesheld, Marlow, Buckinghamshire, “Knight of Danesfield” 

^, 738 ). 

2. Sir Robert Anderson, J.P., The Park, Dunmurry, County Antrim, “Jim of 

Delvin” (20,690). 

3. The Earl of Rosebery, K.G., Dalmeny Park, Edinburgh, “Ebbero” (20,899). 

4. James Kennedy, of Doonholm, Ayr, “Bvarra” (20,607). 

V. William Watt, Middlefield, Cupar, “ Burly Chield ” (20,221). 

H. George Smith Grant, Auchoracnan, Glenlivet, “Prince Forest” (21,106). 

C. John Maepherson, Mulben Keith, “ Khmrtoum of Ballmdalloch ” (20,782). 


Class 9. BULL, calved on or after Ist December 1902. — 

Premiums, £12, £8 £4, and £2. 

1. Sir George Maepherson Grant, Bart., The Castle, Ballindalloch, “Eblamere” 

(21,78iy 

2. Archibald Whyt^ Inverquhanty, Kirriemuir, “Donford” (21,744). 

3. J. Ernest Kerr, Harviestoun Castle, Dollar, “ Parsee of Harviestoun ” (22,401). 

4. C. Bolden, Preston Bissett, Buckingham, “Propnetor of Preston” (22,553). 

V. Charles Calder, Woodhill, Ponteland, Newcastle -on -Tyne, “Perfection of 
Sands” (22,420). 

H. Col. Charles M‘Inroy, C.B., of The Burn, Edzell, “ B.B.B.” (21,5.59). 

C. James Kennedy of Doonholm, Ayr, “ Luncher of Cortachy ” (22,241). 

JSest Cow of any age in Claes 10— Ballindalloch Challenge Cup, value £60, 
given by the late Mr C. Maepherson Grant of l^umduan. 

R. W. Hudson, Danesfield, Marlow, Bucks, “Effulgent of Danesfield” (28,617). 

Breeder qf the Winner qf the Ballindalloch Challenge Cwi?— Silver Medal. 

R. W. Hudson, Danesfield, Marlow, Bucks. 

Class 10. COW, of any age.— Premiums, £12, £8, £4, and £2. 

I. R. W. Hudson, Danesfield, Marlow, Bucks, “Effulgent of Danesfield ” (28,617). 

2. W. B. Greenfield, Haynes Park, Bedford, “Darling of Haynes 2nd” (32,047). 

8. David Amot, Mains l^zell, Edzell, “Fanny of Edzell ” (27,869). 

4. William Wilson, Co 3 machie, Gartly, N.B., “Coynachie Ruth 3rd” (38,010). 

V. The Earl of Rosebery, K.G., Dalmeny Park, felinburgh, “Eloquent” (80,084). 
H. Geom Willsher, Pitpointie, Dundee, “Vegetable 4th of Enappema” 


Class 11. HEIFER, calved on or after 1st December 1901. — 

Premiums, £10, £5, £8, and £2. 

1. Robert Wylie HiU, Balthayock, Perth, “ Bartonia of GUmis ” (34,698). 

2. The Earl of Airlie, Cortachy Castle, Kirriemuir, “ Annie of Cortachy ” (88,074). 

3. J. Ernest Kerr, Harviestoun Castle, Dollar, “ Pride of Powrie 14th ’’^(36,408). 

4. William Wilson, Coynachie, Gartly, N.B., “Sweetheart 6th of Coynachie ” (34,988). 
V. W. S. Ferguson, Kmochtry, Coupar-Angus, “ Fairy of Klnochtry ” (88jj581). 

H. Altoyader McLaren, Auchnaguie, Tullymet, Ballinluig, “ Primrose of Garvault ” 

^.tt, MiddleBeld, Cupu, “Nlcipp.” (83,076). 
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Class 12. HEIFER, calved on or after let December 1902.-- 
Premiums, £10, £5, £8, and £2. 

1. 0. L. Wood, Freeland, Forgandenny, Perth, ** Lustre of Freeland” (36,672). 

2. Charles Edward Hunter, Selaby, Gainford, Darlington, “Runtania” (35,794). 

8. The Eurl of Airlie, Cortachy Castle, Kirriemuir, “ Anstoclea ” (34,981). 

4. T. H. Bambridge, Eshott Hall, Felton, Northumberland, “Black Maiden.” 

V. C. L. Wood, Freeland, Forgandenny, Perth, “ Lamella of Freeland” (36,671). 

H. Alexander McLaren, Auchnaguie, Tullymet, Ballinluig, “Harmona” (36,031). 

C. Sir George Macpherson Grant, Bart., The Castle, Ballindalloch, “Beckoning 
Maid ’^(86,698). 


EXTRA STOCK. 

The following was Very Highly Commended, and a Medium Silver Medal awarded. 
W. K. McDonald, Ballintuim, Blairgowrie, Cow, “Strathardle Belle 2nd” (27,171). 


GALLOWAY. 

PRESIDENT'S CHAMPION MEDAL for beat Oallotoay. 

Sir Robert Jardine of Castlemilk, Bart., Lockerbie, “Alice III, of Castlemilk” 
(16,867). 


Breeder of heat BvXl of any age in Claaaea 13, 14, and 15— The Silver Medal. 
Robert F. Dudgeon, of Cargen, Dumfiies. 


Class 13. BULL, calved before 1st December 1901.— 
Premiums, £15, £10, £5, and £3. 

1. John Cunningham, Tarbreoch, Dalbeattie, “Bondsman” (7306). 

2. Robert Graham, Auchengassel, Twynholm, “Defiance” (8266). 

3. James Wilson, Tundergarth Mains, Lockerbie, “War Cry” (8236). 


Class 14. BULL, calved on or after 1st December 1901.— 
Premiums, £15, £10, £5, and £3. 

1. James Wilson, Tundergarth Mains, Lockerbie, “ Woodland Prince” (8772). 

2. Robert Graham, Auchengassel, Twynholm, “Explorer” (9072). 


Class 15. BULL, calved on or after 1st December 1902. — 

Premiums, £12, £8, £4, and £2. 

1. C. R. Dudgeon, Cargen, Dumfries, “Chief III.” (8892). 

2. Sir Robert Jardme of Castlemilk, Bart., Lockerbie, “Director of Castlemilk” 

(8823). 

8. John Cunningham, Tarbreoch, Dalbeattie, “Chancellor of Bally holey ” (9010). 

4. Thomas Graham, Marchfield, Dumfries, “Stanley of I.K)ckenkit” (8847). 

V. The Very Rev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, “Certain 
ofStepford”(8889). 


Class 16. COW, of any age.— Premiums, £12, £8, £4, and £2. 

1. Sir Robert Jardine, Bart., of Castlemilk, Lockerbie, “Alice III. of Castlemilk” 

(16,867). 

2. Sir l^bert Jardine, Bart., of Castlemilk, “ Alicajl. of Castlemilk” (16,352). 

3. C. R. Dudgeon, Cargen, Dumfries, “Trilby of Castlemilk” (15,902). 

4. Thomas Biggar & Sons, Chapelton, Dalbeattie, “ Lady Stanlev 10th ” (15,432). 

V. John Cunningham, Tarbreoch, Dalbeattie, “ Doris of Kilquharity ” (16,912). 

H. Sir Robert Jardine of Castlemilk, Bart., Lockerbie, “Alice of Castlemilk” 
(14,282). 

C. Robert Graham, Auchengassel, Twynholm, “ Violet 3rd of Cally ” (13,787). 
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Class 17. HEIFER, calved on or after let December 1901.— 

Premiums, £10, £5, £8, and £2. 

1. Hugh Fraser, Arkland, Dalbeattie, “Lady Grace 3rd** (17,486). 

2. John Canuingham, Tarbreoch, Dalbeattie, “Maggie Lauder of Tarbreocb" 

(17,466). 

3. Thomas Bi^ar A Sons, Chapelton, Dalbeattie, “ Lady Stanley 16th of Chapelton ** 

(17,403). 

4. H. Voigt, Lowry Hill, Carlisle, “Belle of Lowry Hill*’ (17,950). 

V. Hugh Fraser, Arkland, Dalbeattie, “ Lady Nancy 3rd '* (17,482). 

H. John Cunningham, Tarbreoch, Dalbeattie, “ Domt of Castlemilk ” (17,387). 

C. llionias Biggar A Sons, Chapelton, Dalbeattie, “ Lizzie of Chapelton ’* (17,418). 

Class 18. HEIFER, calved on or after 1st December 1902. — 

Premiums, £10, £5, £8, and £2. 

I . David Brown, Auld^rth, W Dumfries, “ Esmee of Stepford ” (17,962). 

2. Thomas Biggar A Sous, Chapelton, Dalbeattie, “Sweet Secret of Chapelton** 

(17,926)7 

3. Thomas Biggar A Sons, Chapelton, Dalbeattie, “ Lady Stanley 19th of Chapelton *' 

(17,918). 

4. James Wilson, Tundergarth Mains, Lockerbie, “Harriet 7th of Tundergarth 

Mams’* (18,124). 

V. John Cunningham, Tarbreoch, Dalbeattie, “Lady Stanley of Whitecaim” 
(17,935). 

II. David Brown, Auldgirth, Dumfries, “ Lady Scott 2nd of Stepford ” (17,956). 

C. Sir Robert Jaidino of Castlemilk, Bart., Lockerbie, “ Lady Alice of Castlemilk” 
(17,963). 


HIGHLANis 

PRESIDENTS CHAMPION MEDAL for best Highland Animal 
The Earl of Southesk, K.T., Kmnaird Castle, Brechin, N.B., “King Alaric” (1712). 

Breeder of beet BvU of any age in Classes 19, 20, and 21— The Silver Medal. 

The Earl of Southesk, K.T., Kmnaird Castle, Brechin, N.B. 

Class 19. BULL, calved before 1902.— Premiums, £15, £10, £5, and £3. 

1 Tlie Earl of Southesk, K.T,, Kmnaird Castle, Brechin, N.B., “King Alanc” 
(1712). 

2. D A. Stewart, Ensay, Obbe, Portree, “ Morair-nan-Eilean.” 

3. The Duke of Sutherland, K.G., Duurobin Castle, Sutherlandshire, Golspie, 

“Ben Laoghal.** 

4. Colonel Malcolm, C.B., of Poltalloch LochgilT)head, “Calum Buidhe II. of 

Atholl.” 

V. Sir Reginald A. E. Cathcart of Carlton, Bart., Cluny Castle, Aberdeen, 
“Valerius” (1763). 

H. Bryce Allan, Lmndhu, Tobermory, “Domhnull Mollach II. of Barguillean” 

(1804). 

C. J. R. Moretou Macdonald of Largie, Ijargie Castle, Taymloane, “An Fear 
Caiderach” (1767). 

Class 20. BULL, calved in 1902.— Premiums, £16, £10, £6, and £8. 

I. The Duke of Atholl, K.T., Blair Castle, Blair- Atholl, “ Fear-a-Bhata of Atholl.” 

2. The Earl of Southesk, K.T., Kmnaird Castle, Brechin, N.B., “Pnnce Colm” 

(1878). 

3. Wm. Dalziel Mackenzie of Farr and Newbie, Farr House, Daviot, Inverness. 

“Calum Ban of Farr” (1783). 

4. J. R. Moretou Macdonald of Largie, Largie Castle, Tayinloane, “Ian Eiabhach- 

na-LaruMidh.” 

V. Sir Donald Currie, G.C.M.G., of Garth and Glenlyon, Aberfeldy, “Roualeyn** 

H. J. R. lioreton Macdonald of Largie, Largie Castle, Tayinloane, “Rob Bon-na- 
Laragaidh. ’* 

C. Thomas Valentine Smith of Ardtomish, Morvern, R.S.O., “Victor XXV.” 
(1900). * 
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Class 21. BULL, calved in 1908. — Premiums, £12, £8, £4, and £2. 

L Thomas Videntine Smith of Ardtomish, Morvem, R.S.O., ** Valentine XXIII.*’ 

2. Allan Qilmour Thom, Island of Canna, Oban, Waverley.*’ 

8. Tlie Duke of Atholl, K.T., Blair Castle, Blair- Atholl, Oalum-na Airidh of 

Atholl.” 

4. The Earl of Southesk, K.T., Einnaird Castle, Brechin, N.B., ‘*King Malcolm.” 

V. Colonel Malcolm, C.B., of Poltalloch, Lochgilphead, "Am Fiuran-Maiseach.” 

H. James D. Graham, Airthrey Castle, Bridge of Allan, *‘Domhnull Riabhaich of 
Airthrey.” 

C, James D. Graham, Airthrey Castle, Bridge of Allan, “ Maoldonaich of Airthrey.” 


Class 22, COW, of any age, in Milk, or with Calf at Foot. — 

Premiums, £12, £8, £4, and £2. 

1. Thomas Valentine Smith of Ardtomish, Morvem, R S.O., "Cruinneag Vf. of 

Ardtomish” (4790). 

2. The Duke of Atholl, K.T., Blair Castle, Blair- Atholl, " Te Riabhach V. of Atholl ” 

(6407). 

t. Thomas Valentine Smith of Ardtomish, Morvem, R.S.O., " May Queen V.” (4796). 
4. Colonel Malcolm. O.B., of Poltalloch, Lochgilphead, "Ealasaid Bhuidhe” (4641). 
V, Thomas Valentine Smith of Ardtomish, Morvem, R.S.O., "Sgiathach 16th” 
(8809). 

H. D. A. Stewart, Ensay, Obbe, Portree, "Shelley.” 

C. The Marquis of Breadalbane, K G., Taymouth Home Farm, Kenmore, Aberfeldy, 
** Proiseaig V. of Breadalbane.” 

Class 23. HEIFER, calved in 1901.~Premiums, £10, £5, £3, and £2. 

I. The Earl of Southesk, K.T., Kinnaird Castle, Brechin, N.B., "Princess Morelia” 

(6302). 

2. John Stewart, Bochastle, Callander, "Ruadh Mhor II.” 

3. Thomas Valentine Smith of Ardtomish, Morvem, R.S 0., "May Queen VIII.” 

(6847). 

4. A. D. A D. M‘Gregor, Kinlochmoidart, Moidart, Fort William, "Mari HI.” 

V. D. A. Stewart, Ensay, Obbe, Portree, "Shelley.” 

H. Thomas Valentine Smith of Ardtomish, Morvem, KS.O , "Sglathach 33rd of 
Ardtomish ” (6853). 

C. A. D. & D. M‘Gregor, Kinlochmoidart, Moidart, Fort William, "Fiuran.” 


Class 24. HEIFER, calved in 1902. — Premiums, £10, £5, £3, and £2. 

1. D. A. Stewart, Ensay, Obbe, Portree, "Laochag.” 

2. The Earl of Southesk, K.T., Kinnaird Castle, Brechin, N.B., "Princess Stella” 

(5870). 

3. The Duke of Atholl, K.T., Blair Castle, Blair- Atholl, " Auiiag Riabhach 8th of 

Atholl.” 

4. J. S. Ainsworth, M.P., of Ardanaiseig, Kilchrenan, "Roibhinn III.” 

V. Thomas Valentine Smith of Ardtomish, Morvem, R.S.O., " Ban-Mhuileach XI.” 
H. James D. Graham, Airthrey Castle, Bridge of Allan, " Mairi Othar I. of 
Airthrey.” 

C. John Stewart, Bochastle, Callander, "Ghiianach Ruadh.” 


AYRSHIRE. 

PRESIDENTS CHAMPION MEDAL for heat Aynhire, 

Charles Douglas, M.P., Auchlochan, Lesmahagow, " Ardyne Pnde” (14,066). 

Beat Ayrahvre Bull in the Shotoyard — Champion Prize of £10, given by the 
Ayrshire Cattle Herd-BooY Society. 

James Howie, Hillhouse, Kilmarnock, "Howie’s Erin-go-braw ” (6846). 

Breeder o/beat Bull of any age in Ckuaea 26, 26, and 27—Tbe Silver Medal. 
Messrs Lindsay, Oarsegown, Wigtown. 
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Class 25. BULL, calved before 1902.— Premiums, £12, £8, and £4. 

1. Robert Osborne, Morton Mains, Thornhill, ^'Hochmagandie** (5141). 


Class 26. BULL, calved in 1902.— Premiums, £10, £7, and £8. 

1. James Howie, Hillhouse, Kilmarnock, “Howie’s Erin-go-braw ” (5346). 

2. James Howie, Hillhouse, Kilmarnock, “ Wynflette” (6441). 

3. James MTarlane, Oxhill, Bucklyvie, “Bold Stunner” (6278). 

V. Robert Osborne, Morton Mains, Thornhill, “ Morton Castle” (5440). 


Class 27. BULL, calved in 1903. — Premiums, £8, £5, and £3. 

1. James Howie, Hillhouse, Kilmarnock, “Howie’s Spicey Robin” (5631). 

2. Andrew Mitchell, Barcheskie, Kirkcudbright, “Crown Imperial’' (5694). 

3. John M’Alister, Ardyne, Toward, “Matchless.” 

V. Thomas Barr, Monkland, Kilmarnock, “Zomo-sal.” 


Beat Ayrshire Female in the Shottn/ard — Cliampion Pnze of £10, given by the 
Ayrshire Cattle Herd-Book Society. 

Charles Douglas, M.P., Auchlochan, Lesmahagow, “Ardyne Pride” (14,056). 


Class 28. COW, calved before 1901, in MPk,— Premiums, £12, £8, and £4. 

1. Colonel G. J. Fergussou- Buchanan of Auchentorlie, Bowling, “Margmfrite” 

(17,044). 

2. John M‘Alibter, Ardyne, Toward, “Lady Finlay.” 

3. Thomas C, Lindsay, Aitkeubrae, Monkton, “Nellie Sloth 1st of Aitkeubrae” 

(14,256). 


Class 29. COW in Milk, calved after Isi January 1901.— 
Premiums, £10, £7, and £3. 

1. John M*Alister, Ardyne, Towaid, “Brown Bess.” 

2. Robert Wilson, Manswrae, Bridge of Weir, “High Newton Susy 3rd” (16,774). 


Class 30. COW of any age, in Calf, or HEIFER calved in 1901, in Calf and due to 
calve within nine months after the Show.— Premiums, £10, £7, and £3. 

1. Charles Douglas, M P., Auchlochan, Lesmahagow, “Ardyne Piide” (14,056). 

2. Thomas Barr, Monkland, Kilmarnock, “White Mirly 2nd” (13,110). 

3. Alexander Cross of Knockdon, Maybole, “Apple VJII” (14,694). 

V. Robert Wilson, Manswrae, Bridge of Weir, “Melrose IX. of Manswrae” 
(14,908). 


Class 31. HEIFER, calved in 1902.— Premiums, £10, £5, and £3. 

1. James Howie, Hillhouse, Kilmarnock, “Howie’s Flower of the Com” (16,160). 

2. James Howie, Hillhouse, Kilmarnock, “ Howie’s Sweet Monica ” (16,209). 

3. Andrew Mitchell, Bai-cheskie, Kirkcudbright, “Dorothy Drew.” 

V. Thomas Barr, Monkland, E^lmarnock, “ Jeni^ 2nd of Monkland” (16,898). 
H. Robert Osborne, Morton Mams, Thornhill, “Emathla” (16,347). 


Class 32. HEIFER, calved in 1903. — Premiums, £8, £5, and £3. 

1 Andrew Mitchell. Barcheskie, Kirkcudbright, “ Orange Lily.” 

2. James Howie, Hillhouse, Kilmarnock, “Snowwreath” (17,193). 

3. Robert Osborne, Morton Mams, Thornhill, “Selina Sedilia.” 
y. Thomas Barr, Monkland, Kilmarnock, “ Aumphie 2od.” 

H. Colonel G. J. Fergusson-Buchanan, of Auchentorbe, Bowling, “ Lilian ” (17,042). 
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FAT CATTLE. 

PRESIDENTS CHAMPION MEDAL for best Fat Animal, 

W. Stewart Menzies, Amdilly, Oraigellachie, Cross, “ Constance of Amdilly.” 

Class 83. OX, any pure breed or cross, calved after 1st December 1901 — 
Premiums, £5 and £2. 

1. David Amot, Mains, Edzell, Cross, Rufus.’* 

2. W. S. Ferguson, Pictstonhill, Perth, Cross. 

V. W. S. Ferguson, Pictstonhill, Perth, Aberdeen- Angus. 


Class 34. OX, any pure breed or cross, calved after 1st December 1902— 
Premiums, £5 and £2. 

1. Sir John Gilmour of Lundin and Montrave, Bart., Leven, Shorthorn and Aber- 

deen-Angus. 

2. Sir John Gilmour of Lundin and Montrave, Bart., Leven, Shorthorn and 

Galloway. 

V. Hon. A. D. Murray, Scones Lethendy, Perth, Cross, ** Bonnie Glenshee.” 

Class 35. HEIFER, any pure breed or cross, calved after 1st December 1901 — 
Premiums, £5 and £2. 

1. W, Stewart Menzies, Arndilly, Craigellachie, Cross, ** Constance of Arndilly.” 

2 David Arnot, Mains, Edzell, Aberdeen-Angus, “Duchess.” 
y. A. T. Reid, Auchterarder House, Auchterarder, Aberdeen-Angus, “Ruth 3rd 
of Auchterarder ” (34,432). 

H. Captain A. Stirling of Eeir, Dunblane, Cross, “Tibbie.” 

Class 36. HEIFER, any pure breed or cross, calved after 1st December 1902— 
Premiums, £5 and £2. 

No Entry, 


HORSB8 


FOR AGRICULTURAL PURPOSES, 

DRAUGHT STALLIONS. 

PRESIDENTS CHAMPION MEDAL for best Clydesdale Stallion or Colt. 
Matthew Marshall, Bridgebank, Stranraer, “Marcellus” (11,110). 

Best Clydesdale Stallion or Colt registered in the Clydesdale Stud-Book— Cavfdior 
Challenge Cup, value 60 guineas, given by the Clydesdale Horse Society. 

George Alston, Loudoun Hill, Darvel, “Revelanta” (11,876). 

Breeder of best Male Animal of any age in Classes 37 to 40— The Silver Medal. 
Matthew Marshall, Bridgebank, Stranraer. 

Class 37. STALLION, foaled before 1901 — Premiums, £20, £15, £10, qnd £4. 

1. Matthew Marshall, Bridgebank, Stranraer, “Marcellas” (11,110). 

2. Seaham Harbour Stud, Ltd., The Dene, Seaham Harbour, “Airies Prince” 

(10,667). 

3. A. & W. Montgomery, Netherhall and Banks, Kirkcudbright, “Acme” (10,485). 

4. A. k W. Montromery, Netherhall and Banks, Kirkcudbright, “Rozelle” (10, 6&). 
V. W. S. Park, Hatton, Bishopton, “ Royal Chattan” (11, S9). 

H. John Crawford, Manrahead, Beith, “Casablanca” (10,523). ' 

VOL. xvn. 2 E 
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Class 88. ENTIRE COLT, foaled in 1901.— Premimns, £20, £15, £10, and £4. 

1. Geoive Alston, Loudoun Hill, Darvel, ** Revelanta *' (11,876). 

2. William Clark, Netkerlea, Cathcart, “Baron's Best” (11,597). 

3. William Ben wick, Meadowiield, Corstorphine, “BlacKband (11,628). 

4 . James Kilpatrick, Craigie Mains, Kilmarnock, “Royal Blend” (11,893). 

V. David mlkie, Newton Farm, Glencarse, “ Money Kebbock ” (12,2M). 

H. David Curr, Merrylee, Newlands, “Royal Times” (12,342). 

C. Malcolm Cume, Stubblebroombill, KirKintilloch, “British Leader.” 

C. W. S. Park, Hatton, Bishopton, “Donure Favourite” (11,692). 


Class 39. ENTIRE COLT, foaled in 1902. — Premiums, £20, £12, £8, and £4. 

1. Matthew Marshall, Bndgebank, Stranraer, “Hiawatha Gadolphm.” 

2. A. & W. Montgomery, Netherhall and Banks, Kirkcudbnglit, “Silver Crest 

(1^358). 

3. A, A W. Montgomery, Netherhall and Banks, Kirkcudbright, “Ruby Pride 

(12,344). 

4. A. k W. Montgomery, Netherhall and Banks, Kirkcudbright, “Baron’s Voucher 

(12,041). 

V. A. B. Matthews, Newton-Stewart, “General Hunter” (12,161). 

H. JohnM'Nee, Afton House, Cneff, “Baron M‘Nee.” 

C. G. & J. Cocker, Hill of Petty, Fyvie, “ Abbot” (11,987). 


Class 40. ENTIRE COLT, foaled in 1908. — Premiums, £15, £10, £6, and £4. 

1. A. & W. Montgomery, Netherhall and Batiks, Kirkcudbright. 

2. James Kilpatrick, Craigie Mains, Kilmarnock. « 

3. William Clark, Netherlea, Cathcart. 

4. William Clark, Netherlea, Cathcart. 

V. A. & W. Montgomery, Netherhall and Banks, Kirkcudbright. 

H. A. k W. Montgomery, Netherhall and Banks, Kirkcudbright. 

C. A. k W. Montgomery, Netherhall and Banks, Kirkcudbright. 

C. William Wallace, Mauchline, Ayrshire, “ George the First.” 


DRAUGHT GELDINGS. 

PRESIDENTS CHAMPION MEDAL fm' heat Draught Odd ing, 
William Clark, Netherlea, Cathcart, “Protection.” 


Class 41. DRAUGHT GELDING, foaled before 1901.— 
Premiums, £10, £5, and £8. 

1. William Clark, Netherlea, Cathcart, “The General.” 

2. William Steven, Craigmill, Carnoustie, “Brown Robin.” 


Class 42. DRAUGHT GELDING, foaled in 1901. -Premiums, £6, £4, and £3. 

1. William Clark, Wester Bogie, Kirkcaldy, “Sir Wylie.” 

2. J. k W. Meiklem, Begg Farm, Kirkcal^, “Harry.” 

3. George Hodgson, Carlatton, Carlisle, “Champion.” 

V. William Clark, Netherlea, Cathcart, “ WilUe.” 

H. David Hastie k Sons, Stonefield Farm, Blantyre, “William.” 

C. T. M. Sharp, Drumfad, Blackford, “Jim.” 


Class 48. DRAUGHT GELDING, foaled in 1902.— Premiums, £6, £4, and £8. 

1. WUliam Clark, Netherlea, Cathcart, “Protection.” ’ 

2. William Clark, Wester Bogie, Kirkcaldy, “ Sir Kennedy.” 

8. J. k W. Meiklem, Begg, K^kcaldy, “ Jo.” 
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DBAUOBT MAREB AND FILLIES. 

PReSIDBNT’S CBAiiPlON liBDAL forUtt Clyde$daU Mare or FMy. 
James Boyd of Cariskey, Southend, Kintyre, ** Lady Margaret ” (13,833). 

Be$t Clydesdale Mare or Filly registered in the Clydesdale Stud-Book— 
Challenge Cup, value 50 guineas, given by the Clydesdale Horse Society. 

James Boyd of Cariskey, Southend, Kintyre, '‘Lady Margaret” (13,833). 

Breeder cf Best Clydesdale Brood Mare — The Robert Murdoch Prize, value £10. 
William Park, Brunstane, Portobello. 

Class 44. MARE of any age, with Foal at foot. - 
Premiums, £20, £12, £7, and £4. 

1. William Park, Brunstane, Portobello, “Florado.” 

2. St Clair Cunningham, Hedderwick Hill, Dunbar, “White Heather.” 

3. Earl of Rosebery, K.G., Dalmeny Park, Edinburgh, “Pomona.” 

4. Thomas Smith, Blacon Point, Chester, “Beauty’s Queen.” 

H. David Dow, Balmanno, Bndge of Earn, “Kathleen.” 

C. R. k J. Kerr, Lochlane, Crieff, “ Lady Albion.” 


EXTRA STOCK. 

The following was Very Highly Commended, and a Medium Silver Medal awarded. 
James Boyd of Cariskey, Southend, Kintyre, Campbeltown, “ Topsy Pride” (15,394) 

Class 46. YELD MARE, foaled before 1901.— Premiums, £12, £9, £6, and £4. 

1. Thomas Smith, Blacon Point, Chester, “Royal Ruby.” 

2. J. Ernest Kerr, Harviestoun Castle, Dollar, “Baron's Blossom” (15,111). 

3 George A. Calder, Anchorscross, Dunblane, “Music” (16,155). 

4. Earl of Rosebery, K.G., Dalmeny Park, Edinburgh, “Pyrene.” 

H. Earl of Rosebery, K.G., Dalmeny Park, Edinburgh, “Prircess of Glasnirk. 

C. D. Riddell, Blackhall, Paisley, “ Scottish Peeress. ’ 


Class 46. YELD MARE or FILLY, foaled in 1901.— 

Premiums, £12, £9, £6, and £4. 

1. J. Ernest Kerr, Harviestoun Castle, Dollar, “Nelly.” 

2. Sir John Gilmour of Lundin and Montrave, Bart., Leven, “Montrave Dorothy.” 

3. J. Douglas Fletcher of Rosebaugh, Avoch, N.B., “Baroness Macgrogor.” 

4. John M‘Nee, Afton House, Crieff, “Sarah Pnde.” 

V. Thomas Smith, Blacon Point, Chestei^ “Baroness of Bargany.” 

H. A. B. Matthews, Newton-Stewart, “ Queen Alexandra. ” 

C. Mrs Weir, Newtonhead Farm, Douglas, Lanarkshire, “ Montrave Mimosa.” 

Class 47. FILLY, foaled in 1902. — Premiums, £12, £9, £6, and £4. 

I. Iain Ramsav, Kildalton, Port Ellen, “ Lady Monday.” 

2. Robert Maclean, Drynie, Inverness. 

3. H. M. 8. Mackay, Burgic Lodge Farm, Forres, “Romola,” 

4. Sir John Gilmour of Lundin and Montrave, Bart., Leven, “ Montrave Rosalind.” 

H. William M'Connell, Glasnick, Kirkcowan, “Winsome Baroness.” 

C. John M'Nee, Afton House, Crieff, “Sarawatha.” 

Class 48. FILLY, foaled in 1903. — Premiftms, £12, £9, £6, and £4. 

I. William T. Malcolm, Dunmore, by Larbert, “ Favourite.” 

2. William Park, Brunstane, Portobello, “Rcraadora.” 

3. Thomas Smith, Blacon Point, Chester, “ Beatrice.” 

4. Richard Dunn, Udston, Hamilton, “ Sea Foam.” 
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y. J. Ernest Kerr, Harvieetoun GasUe, Dollar, ** Lady Botlia.’* 
H. William Dunlop, Dunnre Mains, Ayr. 

C. John M'Nee, Afton House, Crieff, ^'Conntess of Afton.” 


HUNTERS. 

PRESIDENTS CHAMPION MEDAL for best HwUer, 

John Scott, Milkvale, Lockerbie, Gelding. 

Beat Hunter Fitly in Olaaaea 49, 50, and 51— Gold Medal, value £10, 10s., 
given by the Hunter Improvement Society. 

Captain Clayhills Henderson, R.N,, Invergowrie, Dundee, Filly, Queen.” 

Class 49. COLT, GELDING, or FILLT, foaled in 1903, the produce of thorough- 
bred Stallions, out of Mares of any breed. —Five Prizes— £10, £7, £5, £2, and 
£1, given by Sir John Gilmour of Montrave, Bart. 

1. Sir Reginald Ogilvy of Inverquharity, Bart., Baldovan, Strathmartine, Gelding, 

“Com Kist.” 

2. George Dun, Woodmill, Auchtermuchty, Filly. 

3. Archibald Mitchell, Airth, Larbert, Filly, “Kathleen.” 

Class 60. FILLY, MARE, or GELDING, for field, foaled m 1902, in hand, — 
Promiums, £8, £5, and £3. 

1. John Scott, Milkvale, Lockerbie, Gelding. 

2. Captain Clayhills Henderson, R.N., Invergowrie, Dundee, Gelding, “Blair.” 

3. Janies Carmichael of Arthiirstone, Meigle, Perthshire, Gelding, “ White Heather.” 
V. Sir R. Ogilvy, Bart., Baldovan, Stratnmartine, Gelding, “Jester.” 

H. Donald Fraser, Bethune Arms Hotel, Markinch, Gelding, “Buller 2nd” (1261). 
C. Messrs Carlyle, Milnholm, Langholm, Gelding, “Dan.” 

Class 51. YELD MARE, FILLY, or GELDING, for field, foaled in 1901, 
in hand, — Premiums, £8, £5, and £3. 

I. Captain Clayhills Henderson, R.N., Invergowrie, Dundee, Filly, “Queen.” 

2. Sir R. Ogilvy, Bart., Baldovan, Strathmartine, Mare, “London Pnde.” 

3. John Janies, Manor House, Oughterside, Maryport, Filly, “ Lady Belle” (1212). 

H. Donald Fraser. Bethune Arms Hotel, Markinch, Filly, “Peggie.” 

C. J. A. Campbell, Craigie House, Ayr, Gelding, “ Tatronald.” 

Class 52. MADE HUNTERS, any age, able to carry up to 13 st. — 
Premiums, £15, £10, and £5. 

I. W. Cecil Richard, 29 Chester Street, Edinburgh, Gelding, “Sam Weller.” 

2. John Scott, Milkvale, Lockerbie, Gelding, “ Whitsuntide.” 

3. A. Alexander, Cockburn Hill, Balerno, Midlothian, Mare, “Fair Maid.” 

Class 53. MADE HUNTERS, any age, able to carry over 13 st. — 
Premiums, £15, £10, and £5. 

1. C. M. Makgill Crichton, Lathrisk, Newton of Falkland, Gelding, “Patrick,” 

2. Sir John Gilmour of Lundm and Montrave, Bart., Leven, Gelding, “Brown 

Stout.” 

3. T. Taylor Scott. Lowther Street, Carlisle, Mare, “Actress” (2264). 

H. William Smith Lesslie, Banchory, Kirkcaldy, Gelding, “Victor.” 

C. William Smith Lesslie, Banchory, Kirkcaldy, Gelding, “ The Count.” 

Class 64. HUNTER BROOD MARE, with Foal at Foot or to foal this season.— 
Premiums, £15, £8, and £4, given by Captain Clayhills Henderson of Inver- 
gowrie. R.N. 

I. George Russell. Hatton, Lundin links. “Kathleen.” 

2. J. A. Campbell, Craigie House, Ayr, Mare. 

8. Captain Clayhills Henderson, l^N., Invergowrie, Dundee, “ Spinning Girl.” 
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y. Donald Fraser, Bethnne Arms HoieL Markinch, ** Old Sally.** 
H. 0. H. Scott Plnmmer, Sundwland Hall, Selkirk, ** Bags.** 

C. John Fraser, Glenfoot, Abernathy, “ Ladybird.*’ 


EXTRA STOCK. 

The following was Very Highly Commended, and a Medium Silver Medal awarded. 
Captain Clayhiils Henderson, R.N., Invergowrie, Dundee, “Rosemary.** 


HACKNEYS. 

(all to bb shown in hand.) 

PRESIDENTS CHAMPION MEDAL for best Uachney. 

Sir Robert Moncreiffe, Bart., Moncreiflfe House, Bridge of Earn, “ Moncreiffe Ven- 
geance ** (8249). 

Best Mare or Fitty in Hackney or Pony CZosssf—Champion Prize of £10, or a Gold 
Medal of the same value, g^ven by the Hackney Horse Society. 

E. D. M'Naughtan, Park Side, Milnthorpe, Westmoreland, “Endora” (15,764). 

Class 55. BROOD MARE, 16 hands and upwards, with Foal at Foot or to foal 
this season to a registered sire. RegisWed in the Hackney Stud-Book. — 
Premiums, £10, £6, and £4. 

1. Tain Ramsay of Kildalton, Port Ellen, Islay, “Merry May” (12,108). 

2. George Wolfe, Millbum, Bathgate, “Fairfield** (7836). 

8. James M'Arthur, Old Fargie, Gateside, “ Result” (16,130). 

V. William H. Cox, Snaigow, Murthly, “Snaigow” (12,310). 


Class 56. BROOD MARE, under 15 hands, with Foal at Foot or to foal this season 
to a registered sire. Registered in the Hackney Stud-Book.— Premiums, £10, 
£6, and £4. 

1. John F. Christie, liovenfield, Alexandria, N.B., “Fiona** (10,918). 

2. Sir Robert Moncreiffe, Bart., Moncreiffe House, Bridge of Earn, “Moncreiffe Odd 

Stockings’* (10,866). 

8. George Wolfe, Millbum, Bathgate, “Coquette.” 

V. Andrew Wilson, North Mains, Stepps, “Twilight” (4819). 


Class 57. YELD MARE or FILLY, foaled in 1901. Re^stered in the 
Hackney Stud-Book.— Ftemiums, £8, £5, and 

1. Alexander Gemmell, 17 Wellington Square, Ayr, Mare, “ Londesborough Nancy ” 

(15,984). 

2. I^n Ramsay, of KUdalton, Port Ellen, Islay, Filly, “St Agatha” (16,400). 

8. Sir Robert Moncreiffe, Bart., Moncreiffe House, Bridge of Earn, Filly, “ Moncreiffe 
Idalia” (16,068), 

Class 58. FILLY, foaled in 1902. Registered in the Hackney Stud-Book.—- 
Premiums, £8, £5, and £8. 

1. E. D. M*NaughtMi, Park Side, Milnthorpe, Westmoreland, * Endora ** (15,764). 

2. John F. Christie, I^venfield, Alexandria, N.B., “Kiomi.” 

8. George Wolfe, Millbum, Bathgate, “ Eldorado.” ^ 

Class 59* FILLY, foaled in 1908, eligible for entry in the Hackney Stud-Book.— 
Premhims, £8, £6, and £B* 

1. William M’AUister, l%e Inverness Hackney Stn^, Inverness, “Inverness 
Rosalioe.” 
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Class 60. STALLION, foaled in or before 1901, over 15 hands. Registered in 
the Hackney Stnd-Book.--Premiams, £10, £6, and £4. 

1. Sir Robert Moncreiffe, Bart., Moncreiffe House, Bndge of Earn, ‘‘Moncreiffe 
Vengeance” (8249). 


Class 61. STALLION, foaled in or before 1901, over 14 and not over 15 hands. 
Registered in the Hackney Stud-Book. — Premiums, £10, £6, and £4. 

1. Alexander Morton, Gowanbank, Darvel, “Lord Ossington.” 

2. Carr & Co , Clyde Vale Hackney Stud, Carluke, “Clyde Vale Hero.” 


Class 62. ENTIRE COLT, foaled in 1902. Registered in the Hackney Stud-Book. 
—Premiums, £8, £5, and £8. 

1. William McAllister, The Inverness Hackney Stud, Inverness, “Inverness 

Imperialist” (8619). 

2. Macintyro Bros., Park View, Giffen, Beith, “Limestone.” 

Class 63. ENTIRE COLT, foaled in 1903, eligible for entry in the Hackney 
Stud-Book.— Premiums, £8, £6, and £3. 

1. James M ‘Arthur, Old Farme, Gate&ide, “Radium.” 

2 John F. Chiistie, Levenfield, Alexandria, N.B 


PONIEa 

PRESIDENTS CHAMPION MEDAL for heat Pony. 

Thomas Smith, Shirley Stud, Hall Green, near Birmingham, “ Pinderfields Horace 
(7952). 

Class 64. STALLION, 3 years old and upwards, over 12, not exceeding 
. 14 hands, in Aand.— Premiums, £5, £3, and £2. 

1. Thomas Smith, Shiiley Stud, Hall Green, near Birmingham, “Pinderfields 

Horace ” (7962). 

2. Carr At Co., Clyde Vale Stud, Carluke, “Woodlands Eaglet” (8339). 

3. Alexander Geramell, 17 Wellington Square, Ayr. 

V. Andrew Wilson, North Mams, Stepps, “Carleton Wonder” (7396). 


Class 65. STALLION, 3 years old and upwards, 12 hands and under, 
in hand. — Premiums, £5, £3, and £2. 

1. Carr & Co., Clyde Vale Stud, Carluke, N.B., “Berkeley Bantam” (7360). 


Class 66. YELD MARE, FILLY, or GELDING, 8 years old and upwards, over 
18 and not over 14 hands, in saddle. — Premiums, £5, £8, and £2. 

1. Carr & Co., Clyde Vale Stud, Carluke, N.B., Mare, “Queen of the Bangs.” 

2. A. S. M ‘Arthur, 23 Princes Street, Perth, Gelding, “Duke of Perth.” 

3. A. S. M ‘Arthur, 23 Princes Street, Perth, Mare, “Dorothea.” 


Class 67. YELD MARE, FILLY, or GELDING, 8 years old and upwards, over 
12 and not over 18 hands, in Middle.— Premiums, £5, £8, and 

1. John Lauder, Invercloy, Mill of Keir, Dunblane, Gelding, “ Lord Bobs.” 


Class 68. YELD MARE, FILLY, or GELDING, 8 years old and upwards, 
12 hands and under, ta sodd^.— Premiums, £5, £8, and £2. 

1. John Lauder, Invercloy, ^MiU of Keir, Dunblane, Gelding, Peter.” 

2. John Lauder, Invercloy, Mill of Keir, Dunblane, Mare, “Lady Peggie.” 
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POLO AND RIDING PONIES. 

PRESIDENT'S OHAMPION MEDAL for best Polo or Hiding Pony, 
Marquis of Tullibardine, M.V.O., D.S.O., Blair- AthoU, Arab Stallion, “Mahmud.” 

Class 69. STALLION, 8 years old and upwards, 13.2 and not exceeding 14.2 hands, 
entered in the Polo and Riding Pony Stud-Book, or got by a Registered Polo 
Pony sire or out of a Registered Polo Pony dam. — Premiums, £6, £3, and £2. 

1. Marauis of TuUibardine, M.V.O., D.S.O., Blair-Atholl, “Rooiwaal.” 

2. Sir Bullough, Kinloch Castle, Isle of Rum, by Oban, “Birmingham Royal” 

3. J. H. Munro Mackenzie, Calgary, Isle of Mull, “ The Syrian ” (110). 

y. Captain C. G. G. Hutchison, 2l8t Lancers, Balmaghie, Castle Douglas, N.B., 
“De Wet” (218). » » 


EXTRA STOCK, 

The following was Very Highly Commended, and a Medium Silver Medal awarded. 
Marquis of Tullibardine, M.V.O., D.S.O., Blair-Atholl, Arab Stallion, “Mahmud,” 

Class 70. YELD MARE, FILLY, or GELDING, 3 years old or upwards, 13.2 and 
not exceeding 14.2 hands, entered in the Polo and Riding Pony Stud-Book, or 

f ot by a Registered Polo Pony sire, or out of a Registered Polo Pony dam. — 
'remiums, £6, £3, and £2. 

1. Marquis of Tullibardine, M.V.O., D.S.O., Blair-Atholl, Mare, “Mary.” 

2. J. H. Munro Mackenzie, Calgary, Isle of Mull, Gelding, “Silver Wedding.” 


HIGHLAND PONIES. 

PRESIDENTS CHAMPION MEDAL for best Highland Pony. 

The Duke of Atholl, K.T., Blair Castle, Blair-Atholl, “Bonnie Laddie.” 

Best Stcdhon or Entire Colt in Classes 71 and 72— Special Prize of £6, 5s., given 
by the Polo and Riding Pony Society. 

The Duke of Atholl, K.T., Blair Castle, Blair-Atholl, “Bonnie Laddie.” 


Class 71. HIGHLAND PONY STALLION, 3 years old or upwards, not exceeding 
14.2 hands, entered or accepted for entry in the Highland Section of the Polo 
Pony Stud-Book.— Premiums, £6, £3, and £2. 


1. The Duke of AthoU, K.T., Blair Castle, Blair-Atholl, “ Bonnie Laddie.” 

2. Lord Arthur Cecil, The Mount, Lymin^n, Hants, “Skene Dhu.” 

3. Lord Arthur Cecil, The Mount, Lymington, Hants, “ Whitefoot.” 

V. Graham Hutchison of Balmaghie, Castle-Douglas, N.B., “ Arran ” (251). 


Class 72. HIGHLAND PONY ENTIRE COLTS, foaled in 1902 or 1008.— 
Premiums, £6, £3, and £2. 

1. Donald Stewart, Drumchorry, Pitlochry, “Glen Bruar.” 

2. W. Dalziel Mackenzie of Parr and Newbie, Parr House, Daviot, Inverness 

“Beaufort." ^ 

8. James Stewart-Robertson, Bdradynate, Strathtay, “Perragon.” 


Best Mare in Class 78— Special Prize of £6, 58. given by the Polo and 
^ding Pony Society. 

Peter Cameron, Over Balchandy, Pitlochry, “ Maggie.” 
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Clabb 78. HIGHLAND PONT MAKE, 3 years old or upwards, not exceeding 1A2 
hands, Yeld or with Foal at foot, enters or accepted W entry in the Highland 
Section of the Polo Pony Stud-B^k. — Premiums, £5, £3, and £2. 

1. Peter Cameron, Over Balchandy, Pitlochry, “ Mag^e.*' 

2. Donald Stewart, Drumchorry, Pitlochry, ** Mountain Polly.” 

8. Lord Willoughby D’Eresby, Glen Artney Forest, Comrie, “Jenny.” 

V. Donald Stewart, Drumchorry, Pitlochry, “ Mountain Maid.” 

H. Lord Arthur Cecil, The Mount, Lymington, Hants, “Lily.” 


SHETLAND PONIES. 

(all to bb shown in hand.) 

PRESIDENT'S CHAMPION MEDAL for hut Shetland Pony. 

Walter Aitchison, Coniecleugh, Huntly, “ Strawberry.” 

Class 74. STALLION, not exceeding 10) hands, foaled before 1901.— 
Premiums, £5, £8, and £2. 

1. J. Douglas Fletcher of Rosehaugh, Avoch, N.B., “Merry Hero” (244). 

2. R. W. R. Mackenzie, Earlshall, Leuchars, “Bellman.” 

3. Walter Aitchison, Coniecleugh, Huntly, “Norman.” 

V. R. W. R. Mackenzie, Earl^all, Leuchars, “ Stemas.” 

H. Charles Douglas, M.P., Auchlochan, Lesmahagow, “ Eric.” 

C. Miss J. T. Irvine Fortescue, Kingcausie, Alierdeen, “ Master Fly ” (243). 

Class 75. ENTIRE COLT, not exceeding 10) hands, foaled in 1901 or 1902. — 
Prenuums, £5, £8, and £2. 

I. R. W. R. Mackenzie, Earlshall, Leuchars, “Duke.” 

2. Miss Mary Nicol, Roscobie, Banchory, “Titmouse.” 

3. William Mungall of Transy, Dunfermline, “Seaweed.” 

V. George A. Miller, Lawmuir, Methven, “Hamish.” 

H. R. W. R. Mackenzie, Earlshall, Leuchars, “Marquis.” 

Class 76. MARE, not exceeding 10) hands, with Foal at foot.— 
Premiums, £5, £8, and £2. 

I, K. W. R. Mackenzie, Earlshall, Leuchars, “Petite” (1196). 

2. R. W. R. Mackenzie, Earlshall, Leuchar8j^“ Bracelet.” 

8. Lady Waldie Griffith, Hendersyde Park, kelso, “Virtuous.” 

V. William Mungall of Transy, Dunfermline, “ Ihrincess of Wales ” (1616). 

H. Miss J. T. Irvine Fortescue, Kingcausie, Aberdeen, “Jane” (1666). 

C. George A. Miller, Lawmuir, Metnven, “ Baroness Bobs.” 

C. George A. Miller, Lawmuir, Methven, “Ladysmith.” 

Class 77. YELD MARE, not exceeding 10) hands.— Premiums, £6, £8, and £2. 

I. Walter Aitchison, Coniecleugh, Himtly, “Strawberry.” 

2. William Mungall of Transy, Dunfermline “Stella.” 

3. George A. Miller, Lawmuir, Methven, “ Lavrock ” (1200). 

V. GeOTge A. Miller, Lawmuir, Methven, “Beatnce*’ (15^). 

H. William Little, Gladenholm, Amisfield, R.S.O., Dumfnesshire “Speedwell.” 

C. George A. Miller, Lawmuir, Methven, “My Lady” (1865). 

Class 78. FILLY, not exceeding 10) hands, foaled in 1901 or 1902.— 
Premiums, £5, £8, and £2. 

I. Miss Mary Nicol, Roscobie, Banchory, N.B., “ Froda.” 

2. R. W. R. Mackenzie, Earlshall, Leuchars, “Blue Bell.” 

3. Charles Douglas, M.P., Auchlochan, Lesmahagow, “Darzia.” 

V. William MunMll of Transy, Dunfermline, *^ilver Bell” 

H. George A. Muler, Lawmuir, Methven. “ Hermia.” 

C. William Mnngall of Transy, Dunfermline, “ Dagmar.” 
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DRIVING COMPETITIONS. 

PRESIDENTS CHAMPION MEDAL far U$t animal in the Classes 
for Horses in Harness, 

John Naim^ Forth Park, Kirkcaldy, Gelding, ^'Lord Dazzler.’’ 

Class 79. Y£LD MARE, FILLY, or GELDING, in Harness, 15 hands and 
upwards, to be driven in the ring.— Premiums, £20, £10, and £5. 

1. John Naim, Forth Park, Kirkcaldy, Gelding, “ Lord Dazzler.” 

2. Carr k Co., Clyde Vale Stud. Carluke, Gelding, “ Clyde Vale Swell.” 

3. William Scott, Thomhome, Carluke, N.B., Mare, “Bryony.” 

Class 80. YELD MARE, FILLY, or GELDING, in Harness, under 16 hands, 
to be driven in the ring. — Premiums, £20, £10, and £5. 

1. William Scott, Thomhome, Carluke, N.B., Gelding, “Lord Jersey.” 

2. Alex. Morton, Gowanbank, Darvel, Ayrshire, Gelding, “ Triumph.” 

8. A. S. M*Arthur, 23 Princes Street, Perth, Gelding, “Duke of Perth.” 


JUMPING OOMPBTITIONS 


Wednesday, 20th July» 

Class 1. HORSES or PONIES, any height. —Premiums, £20, £15, £10, £5, 

and £3. 

1. F. V. Grange, Oak House, Farndon, Chester, Gelding, “Hardcash.” 

2. Simon Andrews & Sons, Cardonald Grain Mills, Crooks ton. Gelding, “ Ping Pong,” 

3. James Nodwell, New George Hotel, DumfHes, Gelding, “High Life.” 

4. Dalgety Brothers, Park Place, Dundee, Gelding, “The Joker.” 

5. F. V. Grange, Oak House, Farndon, Chester, Gelding, “Rufus.” 

Thursday, 2\8t July, 

Class 2. HORSES or PONIES, any height. Handicap, hurdles and gate bein^ raised 
8 inches for the winner of the first prize, and 4 Inches tor the winner of 
the second prize in Class 1.— Premiums, £10, £b, £5, £3, and £2. 

1. J. Wheeler, Shakesprare Farm, Studley, Mare, “ Confidence.” 

2. F. V. Grange, Oak House, Farndon, Chester, Gelding, “Rufus.” 

3. F. y. Grange, Oak House, Farndon, Chester, Gelding, “Hardcash.” 

4. Dalgety Brothers, Park Place, Dundee, GelcOng, “The Joker.” 

5. Simon Andrews & Sons, Cardonald Grain Mills, Crookston, Gelding, “Ping Pong.” 

Friday, 22nd July, 

Class 3. HORSES or PONIES, any height. Handicap, hurdles and gate being raised 
8 inches for the winner of the first prize, and 4 inches for the winner of 
the second prize m either of Classes 1 or 2 — 4 inches extra for the winner 
of the two first prizes in Classes 1 and 2.— Premiums, £10, £8, £5, £3, 
and £2. 

1. F. V. Grange, Oak House, Farndon, Chester. Gelding, “Rulus.” 

2. Simon Andrews k Sons, Cardonald Grain Mills, Croo^ton, Gelding. “Piilg Pong.” 

3. F. V. Cran^, Oak House, Farndon, Chester, Gelding, “Hardcash.^’ 

4. Captain L. B. Moubray ox Otterston, Aberdour, Fife, Mare, “Little Mary.” 

5. Captain L. B. Moubray of Otterston, Aberdour, Fife, Gelding, “ Greyfriar.” 

Thursday Evening, Tist July, 

Class. 4. HORSES or PONIES, any height.— Premiums, £10, £5, £3, and £2. 

1. F. V. Grange, OakHous^ Farndon, Chester, Gelding, “Rufiis.” 

2. Simon Andrews k Sons, Ckrdonald Grain Mills, Crookston, Gelding, “Ping Pong.” 

3. J. Wheeler, Shakespeare Farm, Studley, Mare, “Confidence.” 

4. D. Carnegie, East Iroorthie, Golinsbuigh, Gelding, “ Black tfock.” 
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Champion Prize of £10 /or mo9i powta in PrUsee wWi one or more Horeee in above 
Cla8ees-~¥iT8t Prize to count five points ; Second Prize, four points ; Third Prise, 
three points ; Fourth Prize, two points ; and Fifth Prize, one point-~the money to 
be evenly divided in the event of a tie. 

F. V. Orange, Oak House, Famdon, Chester. 


SHBBP 


BLACKFACED. 

PRESlDENrS CHAMPION MEDAL for best Pen of Blacl(faced Sheep. 
J. Archibald, Overshiels, Stow. 


Class 81. TUP, above one Shear. — Premiums, £12, £8, £4, and £2. 

1. J. Archibald, Overshiels, Stow. 

2. James Hamilton, Woolfords, Cobbinshaw. 

3. Archibald and Donald M^Dougall, Claggan, Killin. 

4. Cadzow Brothers, Borland, Carstairs Junction. 

V. James Murray, Low Plowland, by Darvel. 

H. (Jharles flowatson of Glenbuck. 

C. Archibald and Donald M'Dougall, Claggan, Eillin. 


Class 82. SHEARLING TUP.—Premiums, £12, £8, £4, and £2. • 

1. J. Archibald, Overshiels, Stow. 

2. James Clark of Nunland, Crossflatt, Muirkirk. 

3. James Hamilton, Woolfords, Cobbinshaw. 

4. Cadzow Brothers, Borland, Carstairs Junction. 

V. J. Archibald, Overshiels, Stow. 

H, Cadzow Brothers, Borland, Carstairs Junction. 

C. Cadzow Brothers, Borland, Carstairs Junction. 


Class 83. EWE, above one Shear, with her Lamb at foot.— 
Premiums, £10, £5, and £2. 

1. James Clark of Nunland, Crossflatt, Muirkirk, 

2. Cadzow Brothers, Borland, Carstairs Junction. 

8. John Miller, Lainbhill, Strathaven. 

V. Villar & Jackson, Mayshiel, Duns. 

H. C. L. Wood of Freeland, Forgandenny, Perth. 


Class 84. SHEARLING EWE or GIMMER.— Premiums, £10, £5, and £2. 

1. A. & D. M^Dougall, Clag^n, Killin. 

2. Cadzow Brothers, Borland, Carstairs Junction. 

8. Cadzow Brothers, Borland, Carstairs Junction, 
y. Villar & Jackson, Mayshiel, Duns. 

H. John Millar, Lambhill, Strathaven. 


CHEVIOT. 

PRSaiDENTS CHAMPION MEDAL for best Pen of Cheviot Sheep. 
John Elliot, Hindhope, Jedburgh. 

Challenge Cup, value £25, for best Sheep in the Cheviot Given by the 

Cheviot Sheep Society. 

John Elliot, Hindhope, Jedburgh. 
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Clabs 85. TUP, above one Sbear.-^Premiums, £12, £8, £4, and £2. 

1. John Elliot, Hindhope, Jedbnrgh. 

2. John Elliot, Hindhope, Jedburgh. 

8. J. R. C. Smith, Mowhaugh, Yetholm. 

4. John Elliot, Hmdhope, Jedburgh. 

V. Jacob Robson, Bymeas, Otterbum, Northumberland, “Prince Charming.” 

H. A. & James K. Smith, Iieaston, Upper Keith, “Donald Innes.” 

C. J. R. 0. Smith, Mowhaugh, Yetholm. 

Class 86. SHEARLING TUP.— Premiums, £12, £8, £4, and £2. 

I. John Robson, Newton, Bellingham. 

2. John Robson, Newton, Bellingham. 

3. John Elliot, Hmdhope, Jedburgh. 

4. Jonn Elliot, Hindhope, Jedburgh. 

V. J. R. C. Smith, Mowhaugh, Yetholm. 

H. J. R. C. Smith, Mowhaugh, Yetholm. 

C. J. R. C. Smith, Mowhaugh, Yetholm. 

C. John Murray, Parkhall, Douglas. 

Class 87. EWE, above one Shear, with her Lamb at foot.— 
Premiums, £10, £5, and £2. 

I. John Elliot, Hindhope, Jedburgh. 

2. John Robson, Newton, Bellingham. 

3. Jacob Robson, Bymess, Otterbum, Northumberland. 

V. Matthew S. M*Kerrow, Boreland of Southwick, Dumfries. 

H. A. k James K. Smith, Leaston, Upper Keith 

C. Jacob Robson, Bymess, Otterbum, Northumberland. 

Class 88. SHEARLING EWE or GIMMBR.— Premiums, £10, £6, and £2. 

I. John Elliot, Hmdhope, Jedburgh. 

2. Jacob Robson, Bymess, Otterbum, Northumberland. 

8. J. R. C. Smith, Mowhaugh, Yetholm. 

V. Matthew S M^Kerrow, Boreland of Southwick, Dumfries. 

H. J. R. C. Smith, Mowhaugh, Yetholm. 

C. Matthew S. M‘Kerrow, Boreland of Southwick, Dumfries 
C. Matthew S. M'Keirow, Boreland of Southwick, Diimfri"-.. 

C. John Robson, Newton, Bellingham. 

C. A. k James K. Smith, Leaston, Upper Keith. 


BORDER LEICESTER. 

PRESIDENTS CHAMPION MEDAL for he$t Pen of Border Leioeetera. 
David Hume, Barrel well, Brechin, “45 F.” 

THE TWEEDDALE GOLD MEDAL^ value £20,/(py heat Border Leieeater Tup. 
David Hume, Barrelwell, Brechin, “45 F.” 

Class 89. TUP, above one Shear. — Premiums, £12, £8, £4, and £2. 

1. The Right Hon. A. J. Balfour, Whittingehame, Prestonkirk. 

2. William Scott, Thomhome, Carluke, “Leaston Chief” (1078). 

8. Robert IViylor, Pitlivie Farm, Carnoustie, “ Pitlivie Mayor ” (1116). 

4. W. S. Ferguson, Pictstonhill, Perth, “ Aberdeen Champion ” (983). 

V. A. Cameron k Sons, Westside Farm, Brechin. 

Class 90. SHEARLING TUP.— Premiums, £12, £8, £4, and £2. 

1. David Hume, Barrdwell, Brechin, “45 F.” 

2. Thomas Clark, Oldhamstocks Mains, Cockbumspath. 

8. William Scott, Thomhome, Carluke. 

4, lliomBS Clark, Oldhamstocks Mains, Cockbumspath. 



456 


PEXHIUMS AWAB0n> Bt TBM 80 €E»n IW WH*, 


V. T. McIntosh, E^owheftd. Breoliin. 

H. David Hume, fiarrelweli, Brechin, “ 90 P.” 

C. The Right Hon. A* J. Balfour, WMttingehame, Prestonkirk. 

Class 91. EWE, above one Shear.— Premiums, £10, £5, and £2. 

I. William Scott Thomhome, Carluke. 

2. The Duke of Buccleuch and Queensberry, E.G., E.T., Dalkeith Park, Dalkeith. 
8. J. ft J. R. C. Smith, Oalalaw, Kelso. 

V. Robert Taylor, Pitlivie Farm, Carnoustie, 7.” 

H. The Right Hon. A. J. Balfour, Whittingehame, Prestonkirk. 

C. The Right Hon. A. J. Balfour, Whittingehame, Prestonkirk. 

Class 92. SHEARLING EWE or GIMMER.— Premiums, £10, £5, and £2. 

I. David Hume, Barrelwell, Brechin “66 P.” 

2. J. ft J. R. G. Smith, GalaUw, Kelso. 

3. J. ft J. R. C. Smith, Galalaw, Kelso. 

V. William Scott, Thomhome, Carluke. 

H. T. M'Intosh, Knowhead, Brechin. 

C. The Duke of Buccleuch and Queensberry, K.G., K.T., Dalkeith Park, Dalkeith. 


HALF-BRED. 

PRESIDENTS CHAMPION MEDAL for best Pen of Half ^BredB. 

A. ft James K. Smith, Leaston, Upper Keith. 

Class 93. TUP, above one Shear.— Premiums, £12, £8, £4, and £2. 

1. John Bertram, Addinston, Lauder. 

2. John Bertram, Addinston, Lauder. 

3. James A. W. Mein, Hunthlll, Jedburgh. 

Class 94. SHEARLING TUP.— Premiums, £12, £8, £4, and £2. 

1. A. ft James K. Smith, Leaston, Upper Keith. 

2. John Bertram, Addinston, Lauder. 

3. John Bertram, Addinston, Lauder. 

4. Robert Dickinson, Longcroft, Lauder. 

V. A. ft James K. Smith, Leaston, Upper Keith. 

Class 95. EWE, above one Shear. — Premiums, £10, £5, and £2. 

1. Alexander Brown, Incharvie, Kilconquhar, Fife. 

2. James A. W. Mein, Hunthill, Jedburgh. 

3. James A. W. Mein, Hunthill, Jedburgh. 

V. James A. W. Mein, Hunthill, Jedburgh. 

Class 96. SHEARLING EWE or GIMMER.— Prendums, £10, £5, and £2. 

1. A. ft James K. Smith, Leaston, Upper Keith. 

2. James A. W. Mein^ Hunthill, Jedburgh. 

3. A. ft James K. Smith, Leaston, Upper Keith. 

V, James A. W. Mein, Hunthill, JedWrgh. 


SHROPSHIRE. 

PRESIDENTS CHAMPION MEDALforbettPenofShrap^iret. 

R. P. Cooper, Shenstone Court, Lichfield. 

Class 97. TUP, above one Shear.— Premiums, £6, £4, and £2. 

1. R. P. Cooper, Shenstone Court, Lichfield. 

2. Thomas A. Buttar, Corston, Coupar-Angus. 

3. Sir Walter 0. Corbet, Bart., Acton Reynold, Shrewsbury, ** Reynold Guardsman.*’ 
C. Thomas A. Buttar, Corston, Coupar-Angus. 
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€^.488 98. SHEARLING TUP.-Premiums, £6, £4, and £2. 

1. B. P. Oooper, Shenstone Oonrti lichMd. 

8. Thomaa A. Battar, Corston, Coupar-Angus. 

8. Sir Walter 0. Corbet, Bart., Acton Reynold, Shrewsbury. 

H. Thomas A* Buttar, Corston, Conpar- Angus. 

C. Thomas A. Buttar, Corston, Coupar- Angus. 

C. Thomas A. Buttar, Corston, Coupar- Angus. 

Class 99. EWE, above one Shear.—Premiums, £5, £8, and £2. 

I. Thomas A. Buttar, Corston, Coupar-An^s. 

2. R. P. Cooper, Shenstone Court, Lichfield. 

3. Sir Walter 0. Corbet, Bart. , Acton Reynold, Shrewsbury. 

H. Thomas A. Buttar, Corston, Ooupar-Angus. 

H. R. P. Cooper, Shenstone Court, Lichfield. 

Class 100. SHEARLING EWE or GIMMER.— Premiums, £6, £3, and £2. 

I. R. P. Cooper, Shenstone Court, Lichfield. 

2. Sir Walter 0. Corbet, Bart. , Acton Reynold, Shrewsbury. 

3. Thomas A. Buttar, Corston, Coupar- Angus. 

H. R, P. Cooper, Shenstone Court, Lichfield. 


OXFORD DOWNS. 

PRESIDENrS CEAMPION MEDAL for heat Pen of Oaford Dmons, 
James T. Hobbs, Maisey Hampton, Fairford, Gloucester. 

Class 101. SHEARLING TUP.— Premiums, £6, £4, and £2. 

1. James T. Hobbs, Mais^ Hampton, Fairford, Gloucester. 

2. James T. Hobbs, Mai^ Hampton, Fairford, Gloucester. 

3. James T. Hobbs, Maisey Hampton, Fairford, Gloucester. 

Class 102. SHEARLING EWE or GIMMER. — Premiums, £5, £3, and £2 

1. James T. Hobbs, Maisey Hampton, Fairford, Gloucester. 

2. James T. Hobbs, Maisey Hampton, Fairford, Gloucester. 

8. James T. Hobbs, Maisey Hampton, Fairford, Gloucester. 


SUFFOLK. 

PRESIDENTS CHAMPION MEDAL for heat Pen of Suffolk Sheep, 
Alexander Anderson, Berryhill, Dundee. 

Class 103. SHEARLING TUP. -Premiums, £6, £4, and £2. 
Alexander Anderson, Berryhill, Dundee. 

Beat Suffolk Ewe in Claaa 104 bred in Scotland--£Z ; aectmd heat ditto^ £2. 
Given by the Suffolk Sheep Society. 

1, William Ford, Fentonbams, Drem. 

2. William Kennedy, Luce Mains, Ecclefechan. 

Class 104. SHEARLING EWE or GIMMER.— Premiums, £5, £3, and £2. 

1. Alexander Anderson, Berryhill, Dundee. 

2. Alexander Anderson, Berryhill, Dundee. 

3. William Ford, Fentonbams, Drem. 

H. Alexander Anderson, Berryhill, Dundee. 

Bead Pen of Suffolk Ewe Lamba in CUua 105 bred in Scotland^£S ; second beat 
ditto, £2. Given by the Suffolk Sheep Society. 

William Ford, Fentonbams, Drem. 
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Class 105. THREE EWE LAMBS, uncoloured and untrimmad, except as to the 
squanng of the tail.— Premiums, £5, £3, and £2, given by the Suffolk Sheep 
Society. 

1. William Ford, Fentonbams, Drem. 

2. Alexander Anderson, Berryhill, Dundee. 

3. Alexander Anderson, Berryhill, Dundee. 


FAT SHEEP. 

Class 106. THREE FAT SHEARLING EWES or WETHERS, out of Blackfaced 
Ewes, and ^ot by Border Titicester or other Tup.— £8, £2, per Mr W. S. 
Ferguson, Pictstonhill, Perth. 

1. Sir John Gilmour of Lundin aud Montrave, Bart., Leven (Leicester Tup). 

2. William Marshall, Glenwhommie, Dunblane (j^icester Tup). 

V, Alexander Brown, Incharvie, Kiloonquhar, Fife (Leicester Tup). 

H. Hon. A. D. Murray, Scones Lethendy, Perth fLeicester Tup). 

C. Sir John Gilmour of Lundin and Montrave, Bart., Leven (l^icester Tup). 

Class 107. THREE FAT SHEARLING Cross-bred EWES or WETHERS, out 
of Ewes of any breed other than Blackfaced, and got by Tup ot a different 
breed from the Ewes.— £3, £2, per Mr W. S. Ferguson, Pictstonhill, Perth. 

I. William Ford, Fentonbams, Drem (Suffolk Tup and Half-bred Ewes). 

2. Alexander Brown, Incharvie, Kilconquhar, Fife (Shropshire Tup and Half-bred 
Ewes). 

V. The Earl of Mansfield, Balboughty, Perth (Oxford Tup and Half-bred Ewes). 

H. Hon. A. D. Murray, Scones Lethendy, Perth (Suffolk Tup and Leicester Eyes), 


EXTRA SECTIONS. ^ 

Best Pen qf iMmJbs in Class 108 got by a Suffolk Tup^ and out of Cheviot or Black- 
faced Ewes, — Prize of £6, given by the Suffolk Sheep Society. 

William Kennedy. Luce Mains, Ecclefechan (Suffolk Tup and Cheviot and Black- 
faced Ewes). 

Best Pen cf Lambs in CUiss 108 got by a Suffolk Tupy and o\U of Border Leicester y 
Bcdf-hredy or Three-parts-bred Ewes. — Pnze of £5, given by the Suffolk Sheep 
Society. 

The Duke of Leeds, Hornby Castle, Bedale (Suffolk Tup and Border Leicester Ewes). 


Best Pens of Cross-bred Lambs in Class 108 got by an Oaford Down Tup.— Prizes of 
£6, £3, and £2, given by Oxford Down Sheep-Breeders’ Association. 

Alexander Anderson, Berryhill, Dundee (Oxford Down Tup and Hampshire Ewes). 


Best Pens of Cross-bred Lambs in Class 108 by a Shropshire Tup. — Prizes of £5, 
£3, and £2, given by Scotch Breeders of Shropshire Sheep. 

1. Alexander Anderson, Berryhill, Dundee (Shr^shire Tup and Dorset Horn Ewes). 

2. Alexander Brown, Incharvie, Kilconquhar, Fife (Shropshire Tup and Half-bre^ 

Ewes). 


Class 108. Five FAT LAMBS, any Breed or Cross, dropped in the 
year of the Show. — Premiums, £5 and £Z. 

1. Alexander Anderson, Berryhill, Dundee (Oxford Down Tup and Ham^hire Ewes). 

2. Alexander Anderson, Berryhill, Dundee (Shropshire Tup and Dorset Horn Ewes). 
V. Alexander Brown, Incharvie, Kilconquhar, Fife (Shropshire. Tup and Half>br^ 

Ewes). 

H. The Duke of Leeds, Hornby Castle, Bedale (Suffolk Tup and Border Leicester 
Ewes). 



FttlinjlCS AWABDXD BY THX 800IBTY IN 1904. 


459 


BWINB 

PRESIDENTS CHAMPION MEDAL for best Pen of Swine, 

R. Hillingfcon Knowles, Colston Bassett Hall, Bingham, Notts, Large White Sow, 
Colston Lass ” (11,216). 


, LARGE WHITE BREED. 

Class 109. BOAR. — Premiums, £6, £4, and £2. 

1, Earl of Ellesmere, Worsley Hall, Manchester, “Roger” (7203). 

2, Sanders Spencer, Holywell Manor, St Ives, Hunts, “ Holywell Daily.” 

3, Earl of Ellesmere, Worsley Hall, Manchester, “Worsley Eclipse” (6647). 

V. R. Millington Knowles, Colston Bassett Hall, Bingham, Notts, “Vanguard” 
(7261). 

H. William B. Wallace, Broomhouse, Corstorphine, Mid-Lothian, “Broomhouse 

Monarch ” (7609). 

Class 110. SOW.— Premiums, £6, £4, and £2. 

I. Sanders Spencer, Holywell Manor, St Ives, Hunts, “ Holywell Empress C.” 

2. Earl of Ellesmere, Worsley Hall, Manchester, “Worsley Paraquet^' (11,794). 

3. R. Millington Knowles, Colston Bassett Hall, Bingham, Notts, “Colston Lady 

Frost ” (11,218). 

H. William B. Wallace, Broomhouse, Corstorphine, Mid-Lothian, “ Colston Lass II ” 

( 11 , 222 ). 

EXTRA STOCK. 

The following was Very Highly Commended, and a Medium Silver Medal awarded. 

R. Millington Knowles, Colston Bassett Hall, Bingham, Notts, Sow, “Colston Lass ” 
(11,216). 

Class 111. Three PIGS, not above 8 months old. — Premiums, £5, £8, and £2. 

I. Earl of Ellesmere, Worsley Hall, Manchester. 

2. Earl of Ellesmere, Worsley Hall, Manchester. 

3. William B. Wallace, Broomhouse, Corstorphine. 


WHITE BREED OTHER THAN LARGE. 

Class 112. BOAR.— Premiums, £6, £4, and £2. 

1. Sanders Spencer, Holywell Manor, St Ives, Hunts, “ Holywell Middleton.” 

Class 113. SOW.— Premiums, £6, £4, and £2. 

1. Sanders Spencer, Holywell Manor, St Ives, Hunts, “ Holywell Barbara.” 

Class 114. Three PIGS, not above 8 months old. — Premiums, £5, £3, and £2. 
1. Sanders Spencer, Holywell Manor, St Ives, Hunts. 


BERKSHIRE. 

Class 115. BOAR.— Premiums, £6, £4, and £2, 

1. J. Jefferson, Peel Hall, Chester, “Peel Champion.” 

2. The Duchess of Devonshire, Compton Place, Eastbourne, “ Polegate Dignity.” 
3 The Duchess of Devonshire, Compton Place, Eastbourne, “ Polegate Dtpetor.” 
y. J. Jefferson, Peel Hall, Chester. 

H. J. Jefferson, Peel Hall, Chester, “M‘Kiuley^ (8533). 

Class 116. SOW.— Premiums, £6, £4, and £2. 

I, The Duchess of Devonshire, Compton Place, Eastbourne, “ Polegate Decoy.” 
2. J. Jefferson, Peel HaU, Chester, Peel Elsie ” (9797). 
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S. J. Jefferson, Peel Hall, Chester. 

V. J. Jefferson, Peel Hall, Chester, *‘8t Valentine’s Day” (9057). 

H. The Duchess of Devonshire, Compton Place, Eastbourne, ** Pmegaie Dame.” 

C. The Duke of Leeds, Hornby Castle, Bedale, Yorks, Hornby Dorothy” (9453). 

Class 117. Three PIGS, not above 8 months old.— Premiums, £5, £8, and £2. 

I. J. Jefferson, Peel Hall, Chester. 

2. The Duchess of Devonshire, Compton Place, Eastbourne. 

3. The Duke of Leeds, Hornby Castle, Bedale, Yorks. 


POULTRY 

First Premium — One SovercMn, Second Premium — Ten Shillings. Where there 
are Six or more Entries, Third Premium — Five Shillings, 

CHAMPION MEDALS. 

1. Best Cock, any variety, 

Arthur C. Major, Ditton, Langley, Slough, Bucks. 

2. Best Hen, any variety, 

Alexander M. Prain, Rawes, Longforgan. 

3. Best Cockerd, auy variety. 

Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

4. Best PiUlet, any variety, 

Henry Pickles, Kay field House, Earby, 

5. Best Pen of Ducks, 

The Countess of I^ome, The Hirsel, Coldstream. 

6. Best Pen of Geese. 

James Dow, Clathybeg, Auchterarder. 

7. Best Pen qf Turkeys, 

Miss Shanks, Ciithelton Farm, Denny. 

Class 1. DORKING — Coloured. Cock. 

1. Miss Shanks, Cuthelton Farm, Denny. 

2. J. T. Cathcart, Dunbog House, Newburgh, 

8. The Countess of Home, The Hirsel, Coldstream. 

V, J. T. Cathcart, Dunbog House, Newburgh. 

H. Viscount Deerhurst, Dynes Hall, Halst^, Essex. 

H. Alexander M. Pram, Rawes, Longforron. 

C. John Meikle, Auchmcruive Estates Office, Mount-Hamiltou, Ayr. 

Class 2. DORKING — Coloured. Hen. 

I. Alexander M. Prain, Rawes, Loi^forgan. 

2. R. S. Hunter, Fifeshire Poultry Farm, Ladybsnk. 

8. I^e Countess of Home, The Hirsel, Coldstream. 

V. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

V. Miss Shanks, Cuthelton Farm, Denny. 

H. William Marshall, Glenwhommie, Dunblane. 

H. John Mechie, jun.. Miller, Auohtermuchty. 

C. J. T. Cathcart, Dunbog House, Newbuiffh. 

C. William Marshall, Glenwhommie, Dunblane. 
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Class 8. DORKING — Coloured. Cockerel. 

1. Charles Aitkenhead, Stud Farm, Seaham Harbour. 

2. William Marshall, Glenwhommie, Dunblane. 

3. J. T. Oathoart, Dunbog House, Newburgh. 

V. James Glen. 5 West Breast, Greenock. 

V. Charles Aitkenhead, Stud Farm, Seaham Harbour. 

H* The Countess of Home, The Hirsel, Coldstream. 

V. J. P. Strachan, Stoneywood, Aberdeenshire. 

C. James Glen, 5 West Breast, Greenock. 

Class 4. DORKING — Coloured. Pullet. 

1. Alexander M. Prain, Bawes, Longforgan. 

2. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

8. Charles Aitkenhead, Stud Farm, Seaham Harbour. 

V. James Glen, 6 West Breast, Greenock. 

V. William Marshall, Glenwhommie, Dunblane. 

V. John Meikle, Auchincruive Estates Office, Mount-Hamilton, Ayr. 

H. J. T. Cathcart, Dunbog House, Newburgh. 

C. James Glen, 6 West Breast, Greenock. 

C. William Marshall, Glenwhommie, Dunblane. 

Class 6. DORKING — Silver Grey. Cock. 

I. Arthur C. Major, Ditton, Langley, Slough, Bucks. 

2. James Glen, 5 West Breast, Greenock. 

3. James Shanks, Cuthelton Farm, Denny. 

V. The Countess of Home, The Hirsel, Coldstream. 

V. George M^Bain, Linkwood, Elgin. 

V. John Mechie, iuii., Miller, Auchtermuchty. 

H. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

H. Robert Reid, Auchtermuchty. 

C. The Earl of Rosebery, K.G , Dalmeny Park, Edinburgh. 

Class 6. DORKING— Silver Grey. Hen. 

I. George M*Bam, Linkwood, Elgin. 

2. John Howi^ Bums, Tarbolton, Ayr. 

3. Arthur C. M^ajor, Ditton, Langley, Slough, Bucks. 

V. James Reid, lUnheugh, Auchtermuchty. 

C. James M'Leish, Bootmaker, Bankfoot. 

C. The Earl of Rosebery, K.G., Dalmeny Park, Edinburgh. 


Class 7. DORKING— Silver Grey. Cockerel. 

1. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

2. The Earl of Rosebery, K.G., Dalmeny Park, Edinburgh. 

3. Malcolm S. Speir, Culdees, Muthill, Perthshire, 

V, George M^Bain, Linkwood, Elgin. 

H. George M‘Bain, Linkwood, Elgin. 

Class 8. DORKING— Silver Grey. Pullet. 

I. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

2. George M'Bain, Linkwood, Elgin. 

3. George M^Bain, Linkwood, El^n. 

V. Charles Aitkenhead, Stud Farm, Seaham Harbour. 

V. John Mechie, jun.. Miller, Auchtermuchty. 

H. The Earl of Rosebery, K.G., Dalmeny Park, Edinburgh. 

• 

Class 9. COCHIN-CHINA. Cock. 

I. John Ferguson, 7 North Inglis Street, Dunfermline. 

2. R. McMillan, Main Street^Harrhead. 

V. John Ferguson, 7 North Inglis Street, Dunfermline. 

V. William Good, Portland Park, Hamilton. 

VOL. xvn. 2 F 
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Class 10. COCHIN-CHINA. Hen. 

1. R. McMillan, Main Street, Barrhead. 

2. Georg^e Archibald, Blcbo Crags, by Cupar-Fife. 

V, John Ferguson, 7 North Inglis Street, Dunfennhne. 

V. William Good, Portland Park, Hamilton. 

Class 11. BRAHMAPOOTRA. Cock. 

1. Lady Gordon (Jairininig, Altyrc House, Forres. 

2. Thomas Gardner, Wraes Mill, Ncilston. 

V. George Archibald, Blebo Crags, by Cupar-Fife. 

V. George Archibald, Blebo Crags, by Cupar-Fife. 

Class 12. BRAHMAPOOTRA. Hen. 

1, The Countess of Home, The Hirsel, Coldstream. 

2. John Walker, 13 Front Lebanon, Cupar-Fife. 

V. Andrew Pefwson, Burnside, Elgin. 

V. G, C. Taylor, The Grove, Hownfield, Dundee. 

H. G. C. Taylor, The Grove, Downfield, Dundee. 

Class 13 BRAHMA or COCHIN. Cockerel. 

I. John Ferguson, 7 North Inglis Street, Dunfermline (Cochin). 

Class 14. BRAHMA or COCHIN. Pullet. 

1. The Countess of Home, The Hirscd, Coldstream (Brahma). 

2. John Ferguson, 7 North Inglis Street, Dunfermline (Cochin), 

V. ,Iohn Ferguson, 7 North Inglis Street, Dunfermline (Cochin). 
V. William Good, l*orlland Park, Hamilton (Cochin). 

Class lf>. SCOTCH GREY. Cock. 

1. David Hastings, Glaister Cottage, Darvel, Ayrshire. 

2, John Robertson, Schawpark, Alloa. 

V. John Carswell, 148 Graham’s Road, Falkirk. 

Class 16. SCOTCH GREY. Hen. 

1. David Hastings, Glaister Cottage, Darvel, Ayrshire. 

2. John Carswell, 148 Graham’s Road, Falkirk. 

V. A. Beardsley, Canionald, Glasgow. 

Class 17. SCOTCH GREY. Cockerel. 

1. David Hastings, Glaister Cottage, Darvel, Ayrshire, 

2. A. Beardsley, Cardonald, Glasgow. 

V. John Carswell, 148 Graham’s Road, Falkirk. 

V. John Robertson, Schawpark, Alloa. 

Class 18. SCOTCH GREY. Pullet. 

1. A. Beardsley, Cardonald, Glasgow. 

2. John Carsw'ell, 148 Graham’s Road, Falkirk 

V. David Hastings, Glaister Cottage, Darvel, Ayrshire 

Class 19. HAMBURG — Black, Cock. 

1. Henry Pickles, Kayfield House, Earby. 

2. The Countess of Home, The Hirsel, Coldstream. 

Class 20. HAMBURG— Black. Hen. 

1. Henry Pickles, Kayfield House, Earby. 

2. George Gibb, May bank, East Calder. 

V. John F. Forsyth, jun., Clackmannan. 

V. The Countess of Home, The Hirsel, Coldstream. 

H. William Kerr, Bandeath, Stirling. 
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Class 21. HAMBURG — Any other Variety. Cock. 

1. Henry Pickles, Kayfield House, Earby (Silver-pencilled), 

2. Henry Pickles, Kayfield House, Earby (Gold-spangled). 

3. William Kerr, Bandeath, Stirling (Gold-pencilfedl. 

V. William Cochrane, Moray Street, Blackford (Silver-spangled). 

H. David K. Livingstone, Bnd^ of Earn (Gold-pencilled). 

fl. Wtir Brothers, New Abbey Road, Dumfries (Silver-pencilled). 

Class 22. HAMBURG— Any other Variety. Hen. 

I. Henry Pickles, Kayfield House, Earby (Silver-spangled). 

2. David K. Livingstone, Bridge of Earn (Gold-pencilled). 

3. Henry Pickles, Kayfield House, Earby (Silver-spangled). 

V. J. M, Campbell, Bonnykelly, New Pitsligo (Silver-spangled). 

V. David K. Livinptone, Bridge of Earn (Gold-pencilled). 

H, J, M. Campbell, Bonnykelly, New Pitsligo (Silver-spangled). 


Class 23. HAMBURG — Any Variety. Cockerel. 

1. Henry Pickles, Kayfield House, Earby (Black). 

2. Davia Go van, 796 Great Eastern Road, Parkhead, Glasgow (Silver-spangled). 
V. Henry Pickles, Kayfield House, Earby (Silver-spangled). 

C. James Stewart, St OttiliaS Cottage, Jeanfield, Perth (Silver-spangled). 


Class 24. HAMBURG — Any Variety. Pullet. 

1, The Countess of Home, The Hirsel, Coldstream (Black). 

2. David Govan, 796 Great Eastern Road, Parkhead, Glasgow (Silver-spangled), 
V. David K. Livingstone, Bridge of Earn (Gold-pencilled). 

H. Henry Pickles, Kayfield House, Earby (Silver-spangled). 

H. Henry Pickles, Kayfield House, Earby (Black). 

Class 26. PLYMOUTH ROCK. Cock. 

I. William Kerr, Bandeath, Stirling, 

2. George Duncan, Poultry Farm, Skene, Aberdeenshire. 

3. William Watson, Craigton Farm, Clackmannan. 

V. Duncan M'Millan, Old Smithy, Drymen. 

Class 26. PLYMOUTH ROCK. Hen. 

1. Alexander M. Prain, Rawes, Longforgan. 

2. Lady Gordon Cummin^, Altyre House, Forres. 

V. Peter Houston, 25 High Street, Dumbarton. 

Class 27. PLYMOUTH ROCK. Cockerel. 

1. Alexander M. Pram, Rawes, Longforgan. 

2. Donald Urquhart, Knockomie, Forres. 

8. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

V. W. B. Dickinson, Longcroft, Lauder. 


Class 28. PLYMOUTH ROCK. Pullet 

1. Alexander M. Pram, Rawes, Longforgan. 

2. W. B. Dickinson, Longcroft, Lauder. 

3. Viscount Deerhurst, Dynes Hall, Halstead, Essex. 

Cidun 29. MINOBci. Cock. 

1. James Cook, Main Street, Muirkirk. 

2. William J. H. Ritchie, Hawthorn Villa, Denny. 

8. Andrew Pearson, Burnside, Elgin. 

V. Robert Mitchell, Fowler Farm, Mauchline. 
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CLAB8 Sa MINOBCA. Hen. 

1. James Cowan, West Port, Selkirk. 

2. Alexander M. Prain, Rawes, Longforgan. 

8. Lady Gordon Gumming, Altyre House, Forres. 

V, James M^Leish, Bootmaker, Bankfoot. 

V. Robert Paterson, Qarrel Glen Cottage, Kilsyth. 

V. R, D Pullar, Brahan, Perth. 

H. James Douglas, 11 Lorebum Street, Dumfries. 

C. James M*Leish, Bootmaker, Bankfoot. 

C. James Waddell, Dunipace, Denny. 

Class 81. MINORCA. Cockerel. 

I. Robert Mitchell, Fowler Farm, Mauchline. 

2. Weir Brothers, New Abbey Road, Dumfries. 

3. The Countess of Home, The Hirsel, Coldstream. 

V. Andrew Pearson, Burnside, Elgin. 

V. Alexander M. Prain, Rawes, Longforgan. 

Class 82. MINORCA. PuUet. 

1. Alexander M. Prain, Rawes, Longforgan. 

2. Weir Brothers, New Abbey Road, Dumfries. 

8. Weir Brothers, New Abbey Road, Dumfries 

V. The Earl of Rosebery, K.G , DaJmeiiy Park, Edinburgh. 

H. Andrew Pearson, Burnside, Elgin, 
fl. Watters Brothers, Milnathort. 

C. The Countess of Horae, The Hirsel. Coldstreaui. 

C. Donald M*Phail, Mount Pleasant, Liberton, Mid>Lothian. 

Class 38. LEGHORN — White. Cock. 

I. Alexander M. Pram, Rawes, Lon^organ. 

2. John King, Rodenbain, Hollybush, Ayr. 

8 Mrs John Gordon, Bogentary, Dunecht. 

C. Thos. B. Kirkland, Uorston, Coupar- Angus. 

Class 34. LEGHORN— White. Hen. 

1. Alexander M. Prain, Rawes, I-iongforgan. 

2. Weir Brothers, New Abbey Road, Dumfries. 

8. John King, Rodenbain, Hollybush, Ayr. 

V. James Howieson, Firdale, Causewayeud, Linlithgow. 

V. James M'Leish, Bootmaker, Bankfoot. 

11. John King, Rodenbain, Hollybush, Ayr. 

C. The Earl ol Rosebery, K.G., Dalmeny Park, Edinburgh. 

Class 85. LEGHORN — Any other Variety. Cock. 

1. Alexander M. Pram, Rawes, Longforgan. 

2, William Gemmell, Willowbank Cottage, Johnstone (Brown). 

V. Andrew Pearson, Burnside, Elgin (Brown). 

H. Weir Brothers, New Abbey Road, Dumfries (Brown). 

Class 36. LEGHORN — Any other Variety. Hen. 

I. William Keys, Kmtore. Aberdeenshire (Brown). 

2. David Mealls^ jun., Dunipace, Denny (Brown). 

8. J. Clarkson, jun.. The Green, Silsden, Keighley, Yorkshire (Brown). 
V. Robert Durward, Shoemaker, Dimeoht (Brown). 

V. Andrew Pearson, Burnside, ^gin (Brown). 

Class 37. LEGHORN — ^Any Variety. Cockerel. 

1. Weir Brothers, New Abbey Road, Dumfries (White). 

2. Weir Brothers, New Abbey Road, Dumfries (White). 

8. Alexander M. Prain, Rawes, Lon^organ (White). 
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V. Andrew Donaldson. Olathick, Crieff (White). 

V. Watters Brothers, Milnathort (Brown). 

H, Andrew Pearson, Bnmside, Elgin (Brown). 

Class 88. LEGHORN. Any Variety. Pullet. 

I. Alexander M. Prain, Hawes, Longforgan (White). 

2. James Howieson, Firdale, Causewayend, Linlithgow (White). 

8. Watters Brothers, Milnathort (Brown). 

V. Robert Durward, Shoemaker, Dunecht (White). 

H Andrew Pearson, Burnside, Elgin (Brown). 

H. Weir Brothers, New Abbey Road, Dumfries (White) 

C. Andrew Donaldson, Clathick, Crieff (White). 

C. Mrs John Gordon, Bogentary, Dunecht (White). 

Class 89. LANGSHAN. Cock. 

I. J. & D. Alexander, Neatherbeath, Croi.sgates. 

2. T. Haxton & Sons, Bankfold, Auchterarder. 

8. Mrs Hart, Croft Terrace, Selkirk. 

V. R. S. Hunter, Fifeshire Poultry Farm, Ladybank. 

H. T. Haxton & Sons, Bankfold, Auchterarder. 

Class 40. LANGSHAN. Hen. 

I. T. Haxton A Sous, Bankfoli, Auchterarder. 

2. J. & D. Alexander, Neatherbeath, Crossgates. 

V. T. Haxton A Sons, Bankfold, Auchterarder. 

V. James Murray, 2 Moss Row, Fordel, Crossgates. 

Class 41. ORPINGTON. Cock. 

1. Baillie A Breingam Beath Bleachfield, Cowdenbeath. 

2. William Morgan, Balcurvie, Wmdygates, Fife. 

3. The Earl of l^sebery, KG., Dalraeny Park, Edinburgh, 

V. William Kerr, Bandeath, Stirling. 

V. Alexander M. Pram, Rawes, Longforgan. 

H. Peter Houston, 25 High Streep Dumbarton. 

C. Cohn E. Chisholm, Grange of Elcho, Perth. 

C. Archibald Taylor, Edinburgh Cottage, Braeside, Liberton. Mid-Lothian. 

Class 42. ORPINGTON. Hen. 

I. Alexander M. Prain, Rawes, Longforgan. 

2. William Morgan, Balcurvie, Wmdygates, Fife. 

3. J. Clarkson, jun.. The Green, Silsden, Keighley, Yorkshire. 

V. Alexander Cowe, Square, Ellon. 

V. Alexander Cowe, S^are, Ellon. 

V. Peter Houston, 25 High Street Dumbarton. 

V. Archibald Taylor, Edinburgh Cottage, Braeside, Liberton, Mid-Lothian. 

H. J. P. Miller, 29 James Street, Perth. 

C. Mrs Fitzgibbon, Dallas John, Forres. 

Class 43. LANGSHAN or ORPINGTON. Cockerel. 

I. The Countess of Home, The Hirsel, Coldstream (Buff Orpington). 

2. Alexander Cowe, Square, Ellon (Black Orpington). 

V. Archibald Taylor, Edinburgh Cottage, Braeside, Liberton, Mid-Lothia’n (Buff 
Orpington). 

H. William Mackie, Woodbum, South Queensferry (Buff Orpington). 

Class 44. LANGSHAN or ORPINGTON. Pullet. 

I. Archibald Taylor, Edinburgh Cottage, Braeside, Liberton, Mid-Lothian (Buff 

Orpington). 

2. Alexander Cowe, Square, Ellon (Buff Orpington). 

3. William Mackie, Woodbum, South Queensferry (Buff Orpington). 

V. A. Beardsley, Cardonald, Glawow (Buff Orpington). 

H. R. D. Pullar, Brahan, Perth (Buff Urpington). 

C. The Countess of Home, The Hirsel, Coldstream (Buff Orpington). 
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Class 46. WYANDOTTE — Gk)ld or Silver. Cock. 

1. Henry Pickles, K^field House, Barby (Silver). 

2. William Morgan, ^Icnrvie, Windygates, Fife (Gold). 

3. The Earl of l^sebery, K.G., Dalmeny Park, Edinburgh (Silver). 

V. Weir Brothers, New Abbey Road, Dumfries (Silver). 

H. Thomas Middleton, Comtown, Conon Bridge (Silver). 

Class 46. WYANDOTTE— Gold or Silver. Hen. 

I. Henry Pickles, Kay field House, Earby (Silver). 

2. William Morgan, Balcurvie, Windygates, Fife (Silver), 

V. Thomas Middleton, Corntown, Conon Bridge (Silver), 

Class 47. WYANDOTTE — Any other Variety. Cock. 

1, John Wharton, Honeycott Farm, Hawes, Yorkshire (Partridge). 

2. Thomas Middleton, Comtown, Conon Bridge (White). 

Class 48. WYANDOTTE — Any other Variety. Hen. 

1. William Morgan, Balcurvie, Windygates, Fife (White), 

2. Mrs A. Mansell, Crossngg, Penrith ^hite). 

V. John Wharton, Honeycott Farm, Hawes, Yorkshire (Partridge). 

Class 49. WYANDOTTE — Any Variety. Cockerel, 

1. Henry Pickles, Kay field House, Earby (Silver), 

2. John Wharton, Honeycott Farm, Hawes, Yorkshire (Partridge). 

V, John Simpson, Bank Street, Buckie, Banfishirc (Gold). 

C. William Mackie, Woodburn, South Queens ferry (Partridge). 

Class 50. WYANDOTTE— Any Variety. Pullet. 

1. Henry Pickles, Kay field House, Earby (Silver). 

2. John Simpson, Bank Street, Buckie, Banffshire (Gold). 

3 The Countess of Home, The Hirsel, Coldstream ^Silver). 

V. William Mackie, Woodburn, South Queensferry (Partridge). 

C. Tlie Earl of Rosebery, K.G., Dalmeny Park, Edinburgh (Silver) 

Class 61. GAME — Indian. Cock, 

1, R. S. Hunter, Fifeshire Poultry Farm, T^adybank. 

2. Dr John K. Goodall, Sutton Lodge, Brimington, Chesterfield. 

Class 52. GAME — Indian. Hen. 

1. R. S. Hunter, Fifeshire Poultry Farm, Ladybank. 

2. Dr John K. Goodall, Sutton Lodge, Brimington, Chesterfield. 

V. George Duncan, Poultry Farm, Skene, Aberdeenshire. 

Class 63. GAME — Indian. Cockerel. 

1 R. S. Hunter, Fifeshire Poultry Farm, Ladybank, 

2. R. S. Hunter, Fifeshire Poultry Farm, Ladybank. 


Class 64. GAME — Indian. Pullet. 

1 K. S. Hunter, Fifeshire Poultry Farm, Ladybank. 

2. R. S. Hunter, Fifeshire Poultry Farm, Ladybank. 

Class 65. GAME — Old English. Cock. 

1. John Hutt, Denend, Cardenden, Fife. 

2. M'ljean A Sons, 20 Well Road, Lochgelly. 

V. John Hutt, Denend, Cardenden, Fife, 

H. Ernest Grant, Benholin, Forfar. 

C. Ernest Grant, Benholm, Forfar. 
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Class 66. GAME — Old English. Hen. 

1. Ernest Grant, Benholm, Forfar. 

2. Ernest Grant, Benholm, Forfar. 

y. John Hutt, Denend, Cardenden, Fife. 

H. John Hutt, Denend, Cordenden, Fife. 


Class 67. GAME — Modern. Cock. 

1. Walter B. Longton, Walkinshaw, Renfrew (Black Red). 

2. Alexander Shepherd, Lily Cottage, Forfar (Black Red). 


Class 58. GAME— Modern. Hen. 

1. Alexander Shepherd, Lily Cottage, Forfar (Black Red). 

2. Frank Anderson, Town Head, Biggar. 

H. Frank Anderson, Town Head, Biggar. 


Class 69. GAME — Any Variety, not including Indian. Cockerel. 
1. William Jamieson, 160 East High Street, ForTar (Duckwmg). 


Class 60. GAME — Any Variety, not including Indian. Pullet. 
1. William Jamieson, 160 East High Street, Forfar (Duckwmg). 


Class 61. BANTAM — Game, any Variety, including Old English. Cock. 
1. Adam & Saddler, Queen Street, Forfar (Duckwmg). 


Class 62. BANTAM—Game, any Variety, including Old English. lion. 
1. George Hamilton, Tlolehouse Farm, NeiRton (Duckwmg) 


Class 63. BANTAM — Any other Variety. Cock. 

1. Henry Pickles, Kayfield House, Earhy (Black), 

2. T^dy Margaret Douglas Home, The Hirsel, Coldstream (Sebright). 

V. John Williamson, Clark TeiTace, Bellshill (Scotch Grey). 

H. Robert Frew, The Barony, Cupar-Fife (Silver Sebright) 

C. John Meikle, Auchiiicnuve Estates Office, Mount-Hamilton, Ayr (Grey) 


Class 64. BANTAM— Any other Variety. Hen. 

1. Henry Pickles, Kayfield House, Earby (Black). 

2. Robert Frew, The Barony, Cupar- Fife (Prizzle). 

V. John Meikle, Auchmeruive Estates Office, Mount-Hamilton, Ayr (Grey). 

H. Lady Margaret Douglas Home, The Hirsel, Coldstream (Sebright). 

Class 65. Any other recognised Breed of Poultry, Cock. 

I. Mrs D. Mackenzie, Maryfield, Meigle (Spanish). 

2. David Hastings, Glaister Cottage, Darvcl, Ayrshire (Creve). 

V. Peter Houston, 25 High Street, Dumbarton (Andalusian). 

V. Mrs D. Mackenzie, Maryfield, Meigle (SpaiiLsh). 

Class 66. Any other recognised Breed of Poultry. Hen. 

1. David Hastings, Glaister Cottage, Darvel, Ayrshire (Creve). 

2. John Meikle, Auchincruive Estates Office, Moftnt-Hamilton, Ayr (bpaniHii;. 

3. Peter Houston, 25 High Street, Dumbarton (Andalusian). 

V, F. Anderson, Bowershall, Dimfermline (Houdan, French). 

V. Mrs D. Mackenzie, Maryfield, Meigle (Spanish). 

V. Mrs D. Mackenzie, Maryfield, Meigle (Spanish). 

H. Mrs Fitzgibbon, Dallas John, Forres (Andalusian). 
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Claw 67. Any other recognised Breed of Poultry. Cockerel. 

1. Qeorge Hamilton, Holehouse Farm, Neilston (Andalusian). 

2. H. Wilkie, Coaltown, Markinch, Fife (Game Bantam). 

V. Mrs D. Mackenzie, Maryfield, Meigle (Spanish). 

V. John Meikle, Auchincruive Estates Office, Mount-Hamilton, Ayr (Grey Bantam). 
H. Peter Houston, 25 High Street, Dumbarton (Andalusian). 


Class 68. Any other recognised Breed of Poultry. Pullet. 

1. Mrs D. Mackenzie, Maryfield, Meigle (Spanish). 

2. H. Wilkie, Coaltown, Markinch, Fife (Game Bantam). 

V. Peter Houston, 25 High Street, Dumbarton (Andalusian). 

Class 69. TABLE FOWLS— Any Breed or Cross, to be judged solely os Table 
Fowls, and without regard to fancy points. Pair of Cockerels. 

1. The Countess of Home, The Hirsel, Coldstream (Indian Game and BuflF Orpington). 

3. William Watson, Crai^on Farm, Clackmannan (Buff Orpington and Dorking (>oss). 

Class 70. TABLE FOWLS— Any Breed or Cross, to be judged solely as Table 
Fowls, and without regard to fancy points. Pair of Pullets. 

1. The Countess of Home, The Hirsel, Coldstream (Indian Game and Buff Orpington). 

2. J. P. Strachan, Stoneywood, Aberdeenshire (Dorkings). 

Y. John Meikle, Auchincruive Estates Office, Mount-Hamilton, Ayr (Dorkings). 

Class 71. DUCKS— Aylesbury. Drake, 

1. The Countess of Home, The Hirsel, Coldstream. 

2. The Countess of Home, The Hirsel, Coldstream. 

V. W. B. Dickinson, Longcrofc, Lauder. 


Class 7?. DUCKS — Aylesbury. Duck. 

1. The Countess of Home, The Hirsel, Coldstream. 

2. The Countess of Home, The Hirsel, Coldstream. 


Class 78, DUCKS — Aylesbury. Drake (Young). 

1, The Countess of Home, The Hirsel, Coldstream 

2. The Countess of Home, The Hirsel, Coldstream. 

H. W. B. Dickinson, Longcroft, Lauder. 


Class 74. DUCKS — Aylesbury. Duck (Young), 

1. The Countess of Home, The Hirsel, Coldstream. 

2. W. B. Dickinson, Longcroft, Lauder. 

V. The Countess of Home, The Hirsel, Coldstream. 


Class 75. DUCKS — Rouen. Drake. 

1. The Countess of Home, The Hirsel, Coldstream, 

2. The Countess of Home, The Hirsel, Coldstream, 
y. The Earl of Mansfield, Balboughty, Perth. 

Class 76. DUCKS— Rouen. Duck. 

1. The Countess of Home, The Hirsel, Coldstream. 

2. The Countess of Home. The Hirsel, Coldstream. 

H. The Earl of Mansfield, Balboughty, Perth. 

Class 77. DUCKS— Any other Variety. Drake. 

I. Mrs A. Mansell, Crossrigg, Penrith (Pekin). 

2. S. Dalgleish, Blackburn, ChimBide, Bwwickshire (Pekin). 
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Class 78. DUCKS — Any other Variety. Duck. 

1* S. Dalgleish, Blackburn, Chimside, Berwickshire (Pekin). 

2. Mrs A. Mansell, Orossngg, Penrith (Pekin). 

Class 79. DUCKS— Any Breed (Aylesbury excepted). Drake (Young). 

1, The Countess of Home, The Hirsel, Coldstream (Rouen). 

Class 80. DUCKS— Any Breed (Aylesbury excepted). Duck (Young). 

2, The Countess of Home, The Hirsel, Coldstream (Rouen). 

Class 81. GEESE. Gander. 

1. James Dow, Clathybeg, Auchterarder (Embden). 

2. Alexander Shanks, Cuthelton Farm, Denny (Toulouse). 

8. James Dow, Clathybeg, Auchterarder (Embaen). 

V. W. Woods, Auctioneer, Worksop, England (Toulouse). 

Class 82. GEESE. ^Goose. 

1. James Dow, Clathybeg, Auchterarder (Embden) 

2. W. Woods, Auctioneer, Worksop, England (Toulouse). 

8 John Page, Waterside, Callander (Embden). 

V. Alexander Shanks, Cuthalton Farm, Denny (Toulouse). 

H. James Dow, Clathybeg, Auchterarder (Embden). 

Class 83. TURKEYS. Cock. 

I. Miss Shanks, Cuthelton Farm, Denny (Bronze). 

2. Miss Shanks, Cuthelton Farm, Denny (Bronze). 

V. William J. M ‘Lagan, East Mid f^mberkin, Perth (American Bronze). 

Class 84. TURKEYS. Hen. 

1. W. Woods, Auctioneer, Worksop, England (American Bronze). 

2. James Caldwell, Craighead, Girvan (Bronze). 

V. Miss Shanks, Cuthelton Farm, Denny (Bronze). 

C. William J. M‘Lagan, East Mid Lamberkin, Perth (Ameri^nn Bronze). 


DAIRY PRODUCE 


Class 1. POWDERED BUTTER, not less than 7 lb. — Premiums, £4, £2, 

and £1 . 

1. Andrew Fleming, Threepland, Eaglesham. 

2. William Rennie, Parkhead, Slamannan. 

3. Robert Gilmour, Stonebyres, Eaglesham. 

V. James Mark, H)md8haw Farm, Carluke. 

H. William Paterson, Bamego, Denny. 

C. Lilias Strang, Transy Farm, Dunfermline. 

Class 2. FRESH BUTTER, Three 1 lb. Rolls.— Premiums, £4, £2, and £1. 

I. Andrew Fleming, Threwland, Eaglesham. 

2. R. G. Murray, Spittal, Biggar. 

3. Robert Gilmour, Stonebyres, Eaglesham. 

V. William Paterson, Bamego, Denny. 

H. William Rennie, Parkheim, Slamannan. 

C. Lilias Strang, Transy Farm, Dunfermline. 

Class 3. CHEDDAR CHEESE, 56 lb. and upwards.— Premiums, £6, £4, £2, 

and £1. 

I. A. W. Saunders, Dromore Farm, Kirkcudbright. 

2. Weir Brothers, New Abbey Road, Dumfries. 
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8. Alexander Cross, of Knockdon, Maybole. 

4. Janies Ferguson, Auchlane Dairy, Castle-Dourfas- 
V. J. C. Onnningname, Dunragit Home Farm, Dunragit. 
H, J. C. Cunninghame, Boreland Farm, Dunragit. 

0. Robert Stevenson, Boghead, Qalston. 


Class 4. CHEESE, 14 lb. and under. --Premiums, £3, £2, and £1. 

1. A. W. Saunders, Dromore Farm, Kirkcudbright. 

2. Alexander Cross, of Knockdon, Maybole. 

8. J. C. Cunninghame, Dunragit Home Farm, Dunragit. 

V, J C. Cunninghame, Boreland Farm, Dunragit. 

IT. James Ferguson, Auchlane Dairy, Castle-Douglas. 

C. David Ferguson, Foxton, Cupar-Fife. 


IMPLEMENTS 


Tvel Agricultural Motors, Limited. - For Ivel Agricultural Motor, Large Gold Medal. 
John Scott, Edinburgh For Scott Agricultural Motor, Large Gold Medal. 

J. D. Allan & Sons, Murthly — For Drill Dung Spreader, Large Silver Medal. 


JUDGES 


Shorl?ioms. — James Durno, Jackston, 
Rotliieiiorman ; James Peter, Berkeley 
Castle Estate Office, Boikeley 

Aberdeen • Anqvs. — Robert Bruce, 
Royal Dublin Society, Leinster House 
Dunlin ; Robert Walker, Rosefiebl 
Elgin. 

(dalloway, — .Tohu M‘Turk, Rockville 
Castle-Douglas ; Andrew Montgomery 
Nether Hall, Castle-Douglas. 

Highland . — Duncan MHliarmid, Cam- 
userieht, Rannoeh Station ; Archibald 
Turner, Kilchaniaig, Whitehouse, Kin- 
tyre. 

Ayrshire . — John Murray, jun., Oars- 
ton, Ochiltree ; James Wilson, Boghall, 
Houston. 

Fat Cattle and Fat Sheep, — Thomas 
Roy, Craigclowan, Perth 

Draught Stallions^ Volts, and Qeld- 
James Gray, Birkenwood, Gar- 
guiinock ; John Kerr, Redhall, Wigton, 
Cumberland 

Draught Mares and Fillies . — George 
A Ferguson, Surradale, Elgin; James 
Sands, Greenfoot, Gorgunnock. 

Hunters and Polo Ponies, — William 
Taylor, Park Mams, Renfrew. 

Haeleneys and Ordinary Pomes. — F. 
W. Buttle, Kirkbum Manor, Drif- 
field. 

Highland Ponies — J. Panton, 
M. R. C. V. S., Blair.Atholl. 


Shetland Robert Brydon, The 

Dene, Seaham Harbour. 

Hamesi Classes — F. W. Buttle, Kirk- 
burn Manor, Driffield ; William Taylor, 
Paik Mams, Renfrew. 

Blackfaced — Thomas T. Brydon, 
Burncastle, Lauder ; John Stewart, 
Bochastle, Callander. 

CAmoL— John S. Paterson, Cuminei- 
trees, Annan , A. T. Elliot, Newhall, 
Galashiels. 

Border Leicester. — William James 
Hume, Wonnerlaw, Kel&o , Andrew 
Smith, I^ngniddry. 

Half-Bred . — John Riddell, West Peas- 
ton, Ormiston ; William Tod, Stobshiel, 
Upper Keith. 

—Alfred Mansell, College 
Hill, Shrewsbury. 

Oixford Down. — A. F. Milton Druce, 
Queen Street, Oxford. 

Suffolk. — Herbert B. Smith, The 
Grange, Walton, Ipswich. 

Robert Wallace, Auchenbrain, 

Mauchline. 

PemUry.-— k. K. Crichton, Estates 
Office, Bridge of Weir (classes 1 to 24 
inclusive, 29 to 42 inclusive, and 66 to 
68 inclusive) ; R. Staiuthorp, Darlington 
(classes 26 to 28 inclusive, 43 to 64 in- 
clusive, and 69 to 84 inclusive). 

Dairqf Produce. — Hugh Osborne, 46 
Candleriggs Street, Glasgow. 
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DISTRICT COMPETITIONS. 

17 Districts — Grants of £12 each (Section I.), less £6 not awarded . £198 0 0 

14 II Grants of £15 each (Section IL) 210 0 0 

10 II Special Grants ........ 107 0 0 

82 If Medals for Shows 52 5 6 

29 II Medals for Cottages and Gardens 7 0 2 

216 II Medals for Ploughing, 1908-4 52 4 0 

868 £626 9 8 

VETERINARY DEPARTMENT. 

88 Silver Medals £21 0 9 

ABSTRACT OF PREMIUMS. 

Perth Show £2636 13 1 

Distnct Competitions, 1904 626 9 8 

Veterinary Colleges . 21 0 9 

£3284 8 6 
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STATE OF THE FUNDS 

or 

THE HIGHLAND AND AGRICULTURAL SOCIETY 
OF SCOTLAND 

As at 80th NOVIilEBIiB 1804. 

J CONSOUS"**" 

£4)000 2^ per cent Consols at 88| .... £8,585 0 0 

II. Hbbitablk Bokds— 

£11,000 at 8J per cent, £21,000 at 8J per cent, £2,600 at 8 

percent . . . ... . 84,600 0 0 

in. Debenture and Preference Stocks— 

£6,860 N.B. Railway Co. 3 per cent, at 93 . £6,440 10 0 
£2,727 Caled. Railway Co. 4 per cent, at 124 3,381 9 7 

£2,347 London and North-Western Railway 

Company 3 per cent, at 97 . . 2,276 11 9 

£1,212 Mid Railway Co. 2^ per cent, at 79 . 957 9 7 

£2,400 Do. do. Preference Stock 2^ 

per cent, at 74 . . . . 1,776 0 0 

£2,036 N E Railway Co. 3 per cent, at 96 . 1,954 11 2 

£2,026 Ct. N. Railway Co. 3 per cent, at 95 . 1,924 14 0 ^ ^ 

IV. Bank Stocks* — 

£6,407 7 8 Royal Bank of Scotland, Pt251 £16,082 10 7 
£2,218 16 6 Bank of England, at 299* . 6,645 7 4 

£2,500 0 0 British Linen Co. Bank, at 493 . 12,325 0 0 • 

£2,341 13 4 Bank of Scotland, at 356 . 8,336 6 8 

—! 43,889 4 7 

Total Amount of Invested Funds . £99,135 10 8 

V. Estimated Value of Buildings, No. 3 George 

IV. Bridge £3,100 0 0 

VI. Estimated Value of Furniture, Paintings, 

Books, Ac. ..... 1,000 0 0 

4,100 0 0 

VII. Arrears of Subscriptions considered recoverable . . 93 12 0 

VIIT. Balance due by Royal Bank of Scotland on Accounts 

Current at 80th November 1904 .... 1,809 19 10 

IX. Cash on Hand at 30th November 1904 ... 6 0 0 

Amount op Genspal Funds £105,144 2 6 

X. Twbbddale Medal Fund— — — — — 

Heritable Bond, at 8^ per cent ..... £500 0 0 

XI. The Robert Murdoch Prize Fund— — — — 

Legacy by the late Miss Murdoch, Blantyre, to be applied iii 
giving a prize of £10 a-year, while it lasts, to the Breeder 
of the best Clydesdale Brood Mare at the Annual Show of 
the Society, £100, less duty. 

Amount per last account, including interest . . . £47 7 1 

Interest on Deposit Receipt, dated 13th October 1903, and 
uplifted 20th October 1904 . . . . . 0 19 1 

£48 6 2 

Transferred to Perth Show Account , . . . 10 0 0 

On Deposit Receipt with Royal Bank, dated 20th October 1904 £88 6 2 

* The original cost of these Bank Stocks was £28,682, 98. 4d., showing a profit at present 
prices of £19,756, 158. 8d 

JAS. H. GIBSON-CRAIG, Treasurer. 

JOHN GILLESPIE, MetrS^ of Finance Committee. 
WM. HOME COOK, C.A., Auditor. 

Bdimbuboh, 11th January 1906. 
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VIEW OF RECEIPTS AND PAYMENTS 
Fop the Year 1903-1904. 


RECEIPTS. 


1. Annual Subsoriftionb and Abbears received . . . £1,001 18 6 

2. Lm SUBSOBIFTIONS . . . . . . . 822 18 0 


3. iNTBBBBTS AND DiYIDBNDB— 

Interests ..... 
Dividends .... 

4. Tbanbaotions .... 

6. Rbcbipt from Dumfries Bhow 

6. Rbceiftb from Perth Show . 

7. Income-Tax repaid for year to 5th April 1904 


£1,824 16 6 


. £1,644 4 5 
. 1,715 17 3 

3,360 1 8 

50 3 1 
2 0 0 
. 8,909 18 8 

186 19 4 


Sum of Rbobifts 


. £14,333 19 8 


PAYMENTS. 

1. Establibhmbnt Expbnsbs— 


Salaries and Wages .... 
Feu - duty, Taxes, Coal, Gas, Insurance, 
Repairs, and Furnishings , 


Fbb to Auditor of Accounts for 1902-1903 
Education ...... 

4. Chbmical Department 

5. Veterinary Department 

6. Botanical Department 

7. Dairy Department . 

8. Society’s Transactions 

9. Ordinary Pnnting, Advertising, Stationery, Post- 

ages, and Bank Charges . 

10. Grants to Public Societies 

11. The Late Dr A. P. Aitkbn’s Memorial 

12. Expenses in connection with new Royal Charter . 

13. Expenses in connection with Border Show . 

14. Miscellaneous Payments .... 

15. Investment made . . . £1,766 2 0 

16. Payments in connection with Dumfries Show 

17. Payments in connection with Perth Show — 

Premiums . . . £2,500 13 1 

General Expenses . . 4,432 3 5 


18. Premiums for Local Shows and District Competitions 
Sum of Payments 

Balance of Reoeipts 


£3,472 0 0 

279 5 8 

£1,751 5 8 
75 0 0 
562 15 0 
276 8 4 
23 0 9 
4S 1 6 
230 14 9 
838 1 2 

289 2 3 
25 0 0 
500 0 0 
167 5 9 
17 13 6 
136 4 6 


181 0 0 


6,932 16 6 
637 9 3 


12,689 18 11 
£1,644 0 4 


JAS. H. GIBSON-CmAlG, Treamrer. 

JOHN GILLESPIE, Member of Fmanoe CommUtee. 
WM. HOME COOK, C.A., AudUor. 

Bdinbuboh, 11^ Janmmy 1905. 
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ABSTRACT of the ACCOUlfTS of the HIGHLAND a&d 
CHARGE, 

1. Bal4Nob due by Royal Bank of Scotland on Account Current at 

doth November 1903 ...... £1,937 1 6 


2. Arrears of Subscriptions outstanding at 30th Nov. 

1903 £113 6 0 

Whereof due by Members who 
have compounded for life, and 
are thereby extinguished . £6 3 6 

Sums ordered to be written off . 60 1 0 

56 4 6 


3. Interests and Dividends— 

(1) Interests— 

On Heritable Bonds, less Income-tax . £1,086 9 6 
On Debenture and Preference Stocks, do. . 640 2 10 

On Deposit Receipt . . . • 18 12 2 


67 1 6 


(2) Dividends — 

On Consols, less Income-tax . 
On Bank Stocks 

4. SUBSCIUPTIONS— 

Annual Subscriptions 
Life Subscnptions . 


£1,644 4 6 

£47 12 2 

1,668 6 1 

1,715 17 3 

3,360 1 8 

. £1,085 0 6 

822 18 0 • 
1,907 18 6 


6. Transactions— Sales and Advertisements . . . 60 3 1 


0. Receipt from Dumfries Show . 


2 0 0 


7. Receipts from Perfh Show ...... 8,909 18 8 

8. Income-tax re2)aid lor year to 6th April 1904 . . . 186 19 4 



Sum of Charge 


£16,411 4 3 
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AOSICVLTDRAL SOCIETY of SCOTLAND for the Year 190S-1904. 


DI80HAHQE. 

1. BsTABUBmCXNT BxPXNBKB — 

Salaries and Wages— Secretary, £900 ; Clerk, £300, Second Clerk, £200; 

Messenger, £75. . . : £1,472 0 0 

FeU'dnty. £28 ; Taxes, £44, 19s. 2d. ; InsuTances, £17 89 19 2 

Coals and Qas ...... . 25 10 6 

Bepairs and Furnishings— Special, £124, Ss 6d. ; Ordinary, £39, 128 7d. 108 16 0 


2. Fkb to Auditor of Accounts for 1902-1903 
8. Bbuoation — 

(1) Forestry- 

Vote to Lectureship in Bdinburgh University 

(2) Agriculture- 

Expenses of National Diploma Examination at Leeds 
(8) Grant to Edinburgh and East of Seotlaiid College of 
Agriculture — Building Fund .... 
(4) Giant to Duchess of Sutherland’s Technical School 

4. Ohxmioal Dkpartmbmt— 

(1) Salaries to Dr A. P. Aitkcn, £26 ; and Mr J. Wyclif Blaek, 

£5, 68 

(2) Chemists' Poes and Eziicnses— Fees for Analyses to 

Members, £00, 16s ; Analyses of Gram, &c., £26 


£1,751 5 8 
75 0 0 


£60 0 0 

112 15 0 

300 0 0 
100 0 0 

662 16 0 

£30 5 0 
86 15 0 


(8) Expenses of Manuring and Sheep-Grazing Expenments, 

£278, 2b 4d —Less Grant from Board ol Agriculture, 

£76, and proceeds of Sheep sold, £43, 14s . , 159 8 4 


5. Vktkkinahy Dbpaktmknt — M edals • 

6. Botanical and Entomological Department — 

Fee to Botanist for year .... 

Testing Samples of Seeds for Members . 

Expenses of visiting Seed-Testing Station at Aynsomc 


£25 0 0 
12 0 0 
11 1 6 


7 Dairy Dlpartmknt — 

(1) Examination at Kilmarnock— Fees and Expenses . £82 7 1 

(2) Special Grants— Vote to Dairy School at Kilmarnock . 100 0 0 


Less Fees forfeited by unsuccessful Candidates 


£182 7 1 
4 0 0 


(8) Milk Record Scheme— 

Salaries and Expenses of Expert 
Sundry Outlays 


£178 7 1 

£3b 10 7 
35 0 4 


276 8 4 
21 0 9 


48 1 6 


£72 2 11 

Less Share of outlays received from Ayr- 
shire . . . . . 19 16 8 

52 7 8 


8. Society’s Transactions ..... 

9 Ordinary Printing, £101, 198 lOd. ; Advertising, £29, IDs. 6d ; Stationery, 
Books, &c., £58, Os 8d ; Postages, &c., £90; Bank Charges, &c., 
£9, 6 b. Sd. 

10. Grani'B to Public Societies— Scottish Meteorological Society, £20 , Society 

for Prevention of Cruelty to Animals, £6 . , . 

11. The Late Dr A P Aitkkn’s Memorial ... 

12. Expenses in connection witli new Royal Charter 

15. Expenses in connection with Border Show . ... 

14. Miscellaneous Payments . . . 

16. Investment made .... . . 

16. Payments m connection with Dumfries Show, 1903 

17. Payments in connection with Perth Show, 1904 — Premiums, £2600, 18s. Id. ; 

Expenses as per Show Account (page 7), £4482, Ss. 6d. . 

18. Premiums for Local Shows and Competitions ..... 

19. Arrears struck off as irrecoverable ...... 

20. Arrears outstanding at 80th November 1904 ..... 

21. Balanobs due by Royal Bank of Scotland on Account Current at 80th 

November 1904 — 

Edinburgh Account . . . . ^ . £1,678 19 10 

London Account ...... 186 0 0 


22. Cash on hand at 80th November 1904 


230 14 9 
888 1 2 


289 2 3 

25 0 0 
500 0 0 
167 6 9 
17 18 6 
136 4 6 
1,766 2 0 
181 0 0 

6,982 16 6 
687 9 8 
46 11 6 
98 12 0 


1,809 19 10 
6 0 0 


Sum of Dibchabob . £16,411 4 8 


JAS. H. GIBSON-CRAIG, Treaaurer. 

JOHN GILLESPIE, Member qf Finance CommUtee* 
WM. HOME COOK, C.A., AudUor, 

Ebinbuboh, 11^ January 1905. 
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ABSTRACT of the ACCOUNTS 


CHARGE, 


Local Subsoriffionb— 

Perthshire (Perth Show Division) Voluntary Assessment 
Forfarshire (Western Division) » » 

Pifeshir© m » 

Kinross-shire u n 

William Maxwell of Donavourd—Donation 


£412 14 4 
282 19 7 
878 8 7 
84 11 6 
10 0 0 


2. Amount Collkotbd DujRiNa Show— 


£1,118 14 0 


Drawn at Gates 
Drawn at Grand Stand 
Catalogues and Awards sold 
Cloak-Rooms 


£4,027 15 7 
643 19 10 
816 4 9 
4 17 0 


8. Foraqx Sold ..... 

4. Rknt op Stalls ..... 

5. Rbnt op Rbfbbshmbnt Booths 

6. ADVKRTIflBMENTS IN CaTALOOUK AND PREMIUM LIST 

7. Spboul Priees Contributed 

8. Income from Tweeddalb Medal Fund . 

9. Collected at Gatls at Trials of Implements. 

10. Interest from Royal Bank 


- 4,992 17 2 

12 8 2 

. 2,199 18 0 

260 0 0 

111 4 6 

190 10 0 

16 9 . 4 
2 18 0 

16 4 6 



/ 


£8,909 18 8 


iVste.— From the above balance of . ... £1977 2 2 

There falls to be deducted— 

(1) Premiums undrawu at SOth November 1904, 

amounting to ... . £13G 0 0 

(2) One-eighth of £100, cost of new TumstlloB, 

1003 . . . 12 10 0 

148 10 0 


Making the probable Surplus 


. £1828 12 2 
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of the PERTH SHOW, 1904. 


DISCHARGE. 

1. Showtard Expbnditubk— 

Fitting up Sbowyard 

Bosettes, £21, 7s. 2d. ; Canvas, £12, 6s. 

Miscellaneous .... 


. £2,690 3 4 
83 18 2 
9 6 10 


2. Foraoi ...... 

3. POUOB ...... 

4. Tbavsllikg Exfbnsbb of Judges, Stewards, kc. . 
6. Hotel and Luncjhkons— 

Hotel Bill for 29 Directors, 7 Stewards, 31 
Judges, kc. .... . 

Luncheons and Breakfasts in Showyard for 
Directors, Judges, and Committee . - . 

6. Music. .... 

7. Printing • • . . 

8. Advertising and Bill-posting 

9. Highland Industries 

10. Veterinary Inspection . . . . 

11. Concert for Attendants 

12. Treasurer ..... 

18. Assistants and Attendants .... 
14. Postages ..... 

16. Forestry Exhibition (Prizes awarded) 

16. Implement Trials ..... 

17. Miscellaneous ..... 


£2,783 2 4 
306 8 0 
50 8 6 
114 19 7 


£144 10 6 
181 19 3 

326 9 9 

130 0 7 
2G2 8 7 
143 6 8 
7 0 0 
12 0 0 
0 15 0 
25 0 0 
174 10 1 
50 10 0 
20 0 0 
61 6 8 
14 4 8 


18. Premiums drawn at 30th November 1904 


£4,432 3 5 
2,600 13 1 


£6,932 16 6 

Balance op Receipts . . 1,977 2 2 


£8,909 18 8 


JAS. H. GIBSON-CRAIG, Trecbsurer. 

JOHN GILLESPIE, Mmniber qf Finance Committee. 
WM. HOME COOK, C.A., Avditor. 

Edinburgh, llfA January 1905. 

VOL. xvn. ' 2 G 
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ABSTRACT of the ACCOUNTS of the 


CHARGE. 

I. Funds as at SOth November 1903 — 

£8,198, 68. 8d. 8 per cent Debenture Stock of the North British 
Railway Company, purchased at ... . £2,650 0 0 

Amount on Loan over the Earl of Minto’s Estates, at 8J per cent 8,500 0 0 

£550 Lancashire and Yorkshire Railway Company 3 per cent 
Debenture Stock, purchased at .... 611 10 6 

£190 London and North-Western Railway Company 4 per cent 
Debenture Stock, purchased at .... 259 1 11 

£7,020 12 5 

BaLanob in Royal Bank on Account Current . . . 271 19 10 


II. Interest— 

On Investments — 

On £3,193, 6s. Sd. North British Railway 
Company 3 per cent Debenture Stock, 
£95, 16s., less tax £4, 12s. 8d. 

On £3,500 on Loan over the Earl of Mmto’s 
Estates at 3| per cent, £118, 15s , less 
tax £5, 10s. .... 

On £550 Ijaucashire and Yorkshire Railway 
Company 3 per cent Debenture Stock, 
£16, 10s , ess tax liSs. 6d. 

On £190 London and North-Western Rail- 
way Company 4 per cent Guaranteed 
Stock, £7, 12s , less tax 7s. 2d. 


£7,292 12 3 

£91 3 4 

108 5 0 

15 14 6 

7 4 10 

222 7 8 


Sum of Charor 


. £7,614 19 11 
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ARGYLL NAVAL FUND for Year 1903-1904. 

DISCHARGE, 


I. Allowanois to the five following Recipients— 

John S. Gordon Fraser (sixth year) .... £40 0 0 

Evan Campbell Bunbury (third year) . . . . 40 0 0 

Gordon Campbell (second year) . . . . 40 0 0 

Donald P. C. Campbell (second year) . . . , 40 0 0 

John S. Binny Scott (first year) . . . . . 40 0 0 


£200 0 0 

II. Funds at 80th November 1904— 

£3,193, 6s. 8d. 3 per cent Debenture Stock of 
the North British Railway Company, pur- 
chased at .... . £2,650 0 0 

Amount on Loan over the Elarl of Mmto’s Estates, 

at 8J per cent ..... 3,600 0 0 

£550 Lancashire and Yorkshire Railway Com- 
pany 3 per cent Debenture Stock, purchased 

at 611 10 6 

£190 London and North-Western Railway Com- 
pany 4 per cent Debenture Stock, purchased 
at 259 1 11 

£7,020 12 5 

Balance in Royal Bank on Account Current . 294 7 6 

7,314 19 11 


Sum of Disohabgs . . £7,514 19 11 


JAS. H. GIBSON-CBAlQ, Tnantrer. 

JOHN QILI/ESPIE, limber Fim,nee Cm/mUUe. 
WM. BOMB COOK, O.A., Avditor. 

EDimUBOH, IKA Jmwury 1905. 
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PROCEEDINGS AT BOARD MEETINGS. 


MEETING OP DIRECTORS, SnD FEBRUARY 1904. 

Present » — Vtce-Presulerti — Mr John Speir, Newton Farm. Ordinary Directors — 
Mr David Wilson of Oarbeth ; Mr John M'Hutchen Dobbie, Campend ; Mr John 
Wilson, Ohapelhill ; Mr St Olair Cunningham, Hedderwick Hill ; Mr Alexander 
Cross of Knockdon ; Mr A. H. Anderson, Kippendavie Estate Office ; Mr John 
Cran, Kirkton ; Mr James Stenhouse, Turnhous'' E. Douglas Paton, Broomhill ; 
Mr Alexander M. Gordon of Newton ; Sir Robert j> Moncreifte of Moncreiffe, B^rt. ; 
Sir Archd. Buchan Hepburn of Smeaton, Bart. ; the Right Rev. John Gillespie, 
LL.D., Mouswald Manse, Mr Jonathan Middleton, Clay oi Allan; Mr C. H. Scott 
Plummer of Sunderland Hall. ISttraordinary Dvrectors — Mr Alexander Macduff of 
Bonhard , Mr W. S. Ferguson, Pictstonhill ; Mr R. Shirra Gibb, Boon. Treasurer 
— Sir James H. Gibson-Craig of Riccarton, Bart. Honorary ^reiary — Sir John 
Gilraour of Montrave, Bart, jiuditor — Mr Wm. Home Cook, C.A. In the absence 
of the Earl of Mansfield, Mr Gordon took the chair. 

' New Charter. 

Dr Gillespie, in reference to the new charter, pointed out the necessity for the 
formation of a committee to consider what steps should be taken to bring this new 
charter into operation. He moved that this committee be composed of Lord 
Mansfield, Sir Janies II. Gibson-Craig, Sir John Gilraour, Sir Ralph Anstruther, Dr 
Wilson, Mr A. M. Gordon, Mr Mark, and himself. 

Mr John Speir seconded, and the motion was agreed to. 

There was laid on the table a letter from Mr Gavin Ralston, giving notice of 
motions at next general meeting, to the effect that the Directors be instructed to 
take no action under the new charter so far as it dealt with education, and that a 
committee be appointed to go into the whole circumstances loading up to the applica- 
tion by the Society to the Privy Council for such charter. 

Perth ShoWf 1904. 

The Secretary intimated Lord Mansfield’s offer to present President's champion 
medals for the best animals in the stock classes, on the same lines as in former years. 

A letter was read from Perth Agricultural Society asking the Board to reconsider 
their decision anent the doing away with classes for fat sheep at the Pertii Skpw. 

Sir Robert Moncreiffe moved the suspension of the standing orders so that the 
question might be considered. This was seconded. Dr Wilson, Carbeth, moved the 
previous qiiestion. Fourteen voted for the amendment, and four for the motion. 

Mr Clai^, Coupar-Angfus, was appointed to act as Veterinary Inspector. 

The minutes of meeting of a Committee on same date to consider the Motor and 
Implement Trials were submitted. The following recommendations were made : (1) 
That a public tnal of agricultural motors be held in the Perth Show district this 
year ; (2) that it be remitted to a committee with powers to carry out this trial ; (8) 
that the committee have powers to award one or two gold or silver medals ror 
machines of merit. 

Mr W. S. Ferguson, Pictstonhill, speaking with reference to the classes for fat 
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cross she^ at Perth Show, 1904, intimated that he was willing to provide the prize 
money — £10— for two snch classes, and would be obliged if the Board wonld accept 
same. 

The offer was accepted with thanks. 

The Secretary was instructed to make the necessary arrangements for ambulance 
service in the Showyard. 

Argyll Naval Fund, 

Mr John Stkwart Binnt Scott, son of the late Captain Scott, R.N., was elected 
to the vacancy in the list of beneficiaries caused by the gazetting of Mr James 
Douglas Campbell. 

Science Committee. 

It was resolved that the schedules of unit values of manures and feeding stuffs as 
revised by the Science Committee bo circulated as usual. 


MEETING OF DIRECTORS, 2nd MARCH 1904. 

Present.— Vice-Premdent-— Ur John Speir, Newton Farm. Ordinary Directors — 
Mr F. W. Christie, Dairsie Mams; Mr David Wilson of Carbeth, Mr John 
M‘flutchen Dobbie, Campend ; Mr John Wilson, Chapelhill, Edinburgh ; Mr St 
Clair Cunningham, Hedderwiok Hill; Mr Alex. Cross of Knockdon; Mr A. H. 
Anderson, Kinpendavie Estate Office; Mr John Cran, Kirkton ; Mr James Stenhouse, 
Tumhouse; Mr J. Ernest Kerr, Harviestoun Castle; Mr E. Douglas Paton, Broomhill ; 
Sir Archibald Buchan Hepburn of Smoaton, Bart. ; the Right Rev. John Gillespie, 
LL.D., Mouswald Manse; Mr Jonathan Middleton, Clay of Allan. Extraordinary 
Directors — Mr Alexander Macduff of Bonliard ; Mr W, T. Malcolm, Dunmore Home 
Farm ; Mr W. S. Ferguson, Pictstonhill ; Mr R Shirra Gibb, Boon. Homrary 
Secretary— ^\r John Gilmour of Montrave, Bart. The Earl of Mansfield in the 
chair. 

The Chairman feelingly referred to the loss which the Society and agriculture had 
sustained through the lamented death of the Earl of Strathmore. 

Pet th ShoWj 1904. 

The minutes of a meeting of Stewards held that dav were agreed to. The arrange- 
ments for parades, &c., will be the same as at recent Shows. 

It was ap'eed to give the Society’s patronage to a ball to be held in Perth on the 
Show week. 

Minutes of meeting of the Committee on Implement Trials held the same day were 
submitted. In connection with the inmlement trials the Board had tried to get two 
members of the Scottish Agricultural Engineering Association to act along with their 
own Committee in judging these trials. It had not been possible, however, for the 
engineering society to get two members of the body who were not personally interested 
in the sale of one or other of the implements in these trials. They therefore requested 
that such trials should be controlled entirely by the members of the Board, suggest- 
ing, however, that what they called standard machines should not be submitted to new 
trials. After discussion, the Committee recommended that the trials of potato- 
diggers, potato-dressers, and tumip-lifters, which it was proposed to hold this year, 
be postponed till next year, it being clearly understood that the machines competing 
then would either be new machines or old ones with radical improvements. The 
premiums to be offered would be £60 for potato-raisers, £20 for tumip-hfters, and 
£10 for potato-dressers. Further details were remitted to the Committee, and the 
minutes were agreed to. 

Breach of Shotoyard Regulations. 

The SsORETART submitted the report of the Committee and Conference on breaches 
of Show Regulations. He said douot had been expressed on the question whether it 
was intended that all the recommendations should be retrospective. The first clause 
mentioned that it would only refer to incidents Which occurred after the 1st of 
January 1904. It was intended that that should apply to all the regulations. 

Forestry. 

A letter was read firom the Royal Scottish Arboricultural Society ftsking support to 
the following resolution adopted by that Society on 16th Febniary : **That it is the 
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opinion of the members of the Royal Scottisb Arboricultural Society, assembled in 
annual meeting, that the Board of Agriculture should now take steps to give eiOfeot 
to the recommendations of the Departmental Committee on Forestry, as far as 
regards Scotland, by providing an estate to serve as a state forest demonstration area^ 
and also by providing example plots in connection with Edinburgh University ; and 
further, that forestry education in this country will not be adequately provide for 
until the foregoing are supplied, and a thoroughly equipped forest school is established 
in Scotland.” 

It was agreed to support this resolution. 

Bracken TriaXa, 

The minutes of a meeting of Committee on this subject, held on Srd February, 
were submitted. The Committee found that none of tlie appliances entered were 
capable of destroying brackens on rough, stony, or rocky ground, and it was there- 
fore proposed that the trials be abandoned. This was agre^ to. 

Prefer catihes in Milk, 

Dr Gillespie moved : That it be submitted to the Science Committee to consider 
and report as to the desirability of steps being taken to prohibit the use of preserva- 
tives in milk and its products.*' 

Mr John Spkir, Newton, seconded, and the matter was remitted to the General 
Committee with powers. 

New Charter, 

It was resolved that a special general meeting of the members of the Society be 
convened, to be held in the Synod Hall, Castle Terrace, Edinburgh, on Wednesday, 
6th April, at 2 15 p.m., to consider the questi m of the conducting the Society's 
educational work under the new Royal Charter. 


MEETING or DIRECTORS, 6th APRIL 1904. 

Present — Presulcnt — The Earl of Mansfield. Vice-President— M.r John Speir, 
Newton Farm. Ordinary/ Directors— Wm. Taylor, Park Mains ; Mr F. W. 
Christie, Dairsie Mains ; Mr David Wilson of Carbeth, D.Sc ; Mr John M‘Hutcheu 
Dobbie, Campend; Mr Thomas Gordon Duff of Drummiur : Mr John Wilson, Edin- 
burgh ; Mr St Clair Cunningham, Hedderwick Hill , Mi Robert F. Dudgeon of Cargen ; 
Mr Alex Cross of Knockdon , Mr A. H Anderson, Kippendavie Estate OflBce ; Mr 
John M‘Caig, Challoch , Mr Wm Duthie, Tarves ; Mr John Cran, Kirkton ; Mr 
James Stenhouse, Turnhouse ; Mr Wm. Clark, Netherlea ; Mr J, Ernest Kerr, 
Harviestoun Castle ; Mr fi. Douglas Paton, Broomhill ; Mr Alex. M. Gordon of New- 
ton , Mr R. Sinclair Scott, Burnside ; Sir Robert D. Moncreiffe of Moncieiffe, Bart. ; 
Mr John Murray, Munnieston ; Sir Archd. Buchan Hepburn of Smeaton, Bart. ; Mr 
John Marr, Cairnbrogie ; the Right Rev. John Gillespie, LL.D., Mouswald Manse; 
Mr Jonathan Middleton, Clay ot Allan. Extraordinary Directors— Bit Ralph 
Anstruther of Balcaskie, Bart. , Sir Charles E. Adam of Blair- Adam, Bart. ; Mr 
Alex. Macduff of Bonhard ; Mr George Dun, Woodmill ; Mr Charles Howatson of 
Glenbuck; Mr W. T. Malcolm, Dunmore Home Farm ; Captain Clayhills Henderson 
of Invergowrie, R.N. ; Mr W. S. Ferguson, Pictstonhill ; Mr R. Shura Gibb, Boon; 
Mr John M. Martin, Mid-Calder ; Mr C. M. Cameron, Balnakyle ; Mr Robert Pater- 
son, Hill of Drip; Mr John Ballingall, Dunbog. Honorary Secretary — Sir John 
Gilmour of Moutrave, Bart. Auditor — Mr Wm. Home Cook, C.A. The Earl of 
Mansfield in the chair. 

The Chairman referred in sympathetic terms to the death of Mr Walter Elliot, 
Hollybush, Galashiels, who had long been a Director of the Society, and for many 
years Steward of the Sheep department at the Show. 

Glasgow ShoWf 1906, 

Mr K Sinclair Scott moved that the Show of 1906 be held in Glasgow from 
Tuesday 11th to Friday 14th July, inclusive. Mr Scott explained that there bad 
been some difficulty in fixing the date, but having regard to railway facilities and 
other circumstances, the dates named had been found to be most suitable. 

This was agreed to. 
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. Regiatfotion of She^» 

On the motion of Mr W. S. Ferouson, seconded by Mr Charles Howatbon, it 
was agreed that it was premature to restrict competition in the sheep classes at the 
Show to animals entered in the breed registers. 

Antis^tica in Dairy Produce, 

The minutes of the Science Committee bore that the Committee had considered the 
remit regarding the use of antiseptics m milk and its products, and had agreed to 
petition against such use. In the interests of public health, and in justice to the 
dairy interests, steps should be taken at once for the total prohibition of the use of 
antiseptics in milk and its products. 

This was agreed to. 

Education BiU, 

On the motion of Dr Gillespie, the following Committee was appointed to consider 
the Education (Scotland) Bill, 1904, and report: Dr Gillespie, Mr David Wilson, 
Messrs Alexander Cross, John Speir, John M. Martin, J. M‘Hutchen Dobbie, Sir 
Ralph Anstruther, Bart., and Dr Shura Gibb, with the Secretary. 

Circular by Pi ofessor Wallace, 

The Secretart called the attention of the Board to accusations against his conduct 
as Secretary of the Society, which are made in a printed letter by Professor Wallace 
dated 2nd inst., and circulated amongst the meml>er8 of the Society. He respectfully 
asked the Board to have these allegations investigated, so that the members of the 
Society may be made aware of the tacts. 

The Board agreed to the request, and the following Committee was appointed to 
investigate the matter and report — viz., Sir James Gibson-Craig, Mr Cross, Dr 
Wilson, Mr Ferguson, Dr Gillespie, Dr Shirra Gibb, Mr Gordon, Mr Middleton, and 
the Chairman of the Board. 

At this stage the meeting adjourned, to resume its sitting at the close of the 
special general meeting to be held later in the day. 

Adjourned Meeting, 

The Board resumed its sitting at the close of the special general meeting in the 
Synod Hall, the Earl of Mansheld presiding. 

The resolutions adopted at the special general meeting were submitted. 

Instructions were given to the Secretary to make the necessary arrangements tor 
carrying through the examination for the National Diploma in Agriculture at Leeds 
on the 9th May next and following days. 


MEETING OF DIRECTORS, 4th MAY 1904. 

Preaent , — Vice-President — Mr John ^eir, Newton Farm. Ordinary Dvrectora-^ 
Mr William Taylor, Park Mams ; Mr David Wilson, D.Sc., of Carbeth ; Mr John 
M^Hutchen Dobbie, Campend ; Mr Thomas Gordon Dufif ot Drummuir ; Mr John 
Wilson (Chapelhill), Bdmburgh ; Mr Alex. Cross of Knockdon ; Mr A. H. Anderson, 
Kippendavie; Mr John Cran, ^rkton; Mr James Stenhouse, Tumhouse; Mr E. 
Douglas Paton, Broomhill ; Sir Robert D. Moncreiffe of Moncreiffe, Bart. ; Sir 
Archd. Buchan Hepburn of Smeaton, Bart. : the Right Rev. John Gillespie, IJj.D., 
Mouswald Manse ; Mr Jonathan Middleton, Olay of Allan. Extraordinaj^ virectora 
— Sir Charles E. Adam of Blair- Adam, Bart. ; Mr Alexander Macduff of Bonhard ; 
Mr George Dun, Woodmill ; Mr Charles Howatoon of Glenbuck ; Mr W. T. Malcolm, 
Dunmore Home Farm ; Captain Clayhills Henderson of Invergowrie, R.N. ; Mr 
W. S. Ferguson, Pictstonhill ; Mr B. Shirra Gibb, Boon ; Mr John M. Martin, Murie- 
ston House ; Mr John Ballingall, Dunbog. Trcaawcr— Sir James H. Gibson-Craig 
of Riccarton, Bart. Hon, Secretary — Sir John GilmAir of Montrave, Bart. AudiJtw 
—Mr William Home Cook, C.A. In the absence of the Earl of Mansfield, Sir 
John Gilmour took the chair. 

The VaJte Dr Aitken, 

Before proceeding with the usual business, the Chairman made fehling reference to 
the loss sustained oy the Society in the death of Dr Aitken, late chemist to the 
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Society. It was agreed to record an expression of regret in the Society’s minutes, end 
the Secretary was instructed to send a letter of condolence to Mrs Aitken and 
family. 

Perth ShoWf 1904. 

The Sbcbktaby intimated a donation of £10 by Mr W. Maxwell of Donavourd to 
the general funds. 

Attending Members for the various classes were appointed. 

Border Show of 1906. 

A Committee, consisting of Mr M^Hutchen Dobbie, Dr Gillespie, Mr Taylor, Mi' 
Ferguson, and Mr Christie, was appointed to consider and report as to the centre at 
which this Show is to be held. 

Education {Scotland) BUI, 

The Special Committee on the Scotch Education Bill recommended that (1) the 
Directors amirove generally of the Bill ; (2) that, while welcoming the enlargement of 
the School Board area indicated in the Bill, the Directors are strongly of opinion that, 
save ill the cases of some exceptionally situated counties, the county would be pre- 
ferable to the district as the area ; and (3) that the Directors approve of the provisions 
for the better administration of the various funds available for secondary and technical 
education, and for the locating of a Representative of the Scottish Education Depart- 
ment in Scotland , copies of these resolutions to bo sent to the Secretary for Scot- 
land, the Scotch Education Department, and to Scottish members of Parliament. 

Tlie recommendations were unanimously ado}»ted. 

Adulteration of Mall Whisky with Raw G tain Whisky, 

A Committee appointed to consider this subject recommended that the Society .pup- 
port the Bill brought into Parliament for the purpose of preventing whisky which is 
not pure malt whisky being sold as malt whisky. 

This was agreed to. 

Tuberculosis {Animal) Oompensaiion BUL 

With reference to this Bill the following resolution was adopted: — Approve of 
compensation being paid for animals conciemned in the interest of public health, 
but believe that this can be done equitably only if the compensation is paid largely 
from imperial sources.” 

Weights and Measures (Metric System) Bill. 

In compliance with a request by Lord Belhaven tliat the Society send a witness to 
give evidence before the Select Committee of the House upon this Bill, Mr John Speir, 
Newton, was appointed, subject to a convenient date being arranged. 

Publieanons. 

llie minutes of the Publications Committee, which met on same date, were sub- 
mitted. The Committee approved of payments foi articles in the recently issued 
volume of the ‘ Transactions,’ to the amount of £169, clso that a reprint of the report 
on the milk records scheme be made available for circulation at 6d. per copy. 

The minutes were approved of. 

National hiplonva and Forestry Education, 

A Committee was appointed to draft new bye-laws necessary under the new charter, 
this draft to be submitted to a future meeting of the Board. 

'The Secretary was given authority to see the dairy examinations carried through 
under existing regulations. 


MEETING OF DIRECTORS, IST JUNE 1904. 

Present, — Ordinary Directors — Mr F. W. Christie, Dairsie Mains; Mr David 
Wilson of C^rbeth, D.Sc. , Mr John M'Hutchen Dobbie, Camiiend ; Mr John 
Wilson, Chapelhill, Edmburgh ; Mr St Clair Cunningham, Hedcfcrwick Hill ; Mr 
Alex. Cross of Knockdon , Mr A. H. Anderson, Kippendavie Estate Office ; Mr 
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John Cran, Kirkton ; Mr Jas. Stenhouse, Turuhouse ; Mr Wm. Clark, Netherlea ; 
Mr J. Bmeik Kerr, B^arviestoun Castle ; Mr £. Douglas Paton, Broomhill ; Mr Alex. 
M. Gordon of Newton ; Mr John Murray, Munnieston : the Right Rev. John Gillespie, 
LL.D., Mouswald Manse ; Mr Jonathan Middleton, Clay of Allan. Extraordinary 
/Xrectors—Sir Charles B. Adam of Blair- Adam, Bart. ; Mr Alex. Macduff of Bonhard ; 
Mr W. T. Malcolm, Dunmore Home Farm ; Capt. Clayliills Henderson of Invergowrie, 
R.N. ; Mr W. S. Ferguson, Pictstonhill ; Mr R. Shirra Gibb, Boon; Mr John M. 
Martin, Murieston House ; Mr Robert Paterson, HiU of Drip. Treamrer—^\r James 
H. Gibson-Craig of Riccarton, Bart. The Earl of Mansfield in the chair. 

A letter was read from Mrs Aitken, acknowledging receipt of the letter of condol- 
ence in connection with the death of her husband, the late Dr A. P. Aitken. 

Perth ShoWf 1904. 

The Committee having charge of motor trials at Perth reported that they had 
entries of two agricultural motors, one from Mr John Scott, Edinburgh, and the other 
from the Ivel Company, in connection therewith. 'J'he Committee proposed to have 
trials of other implements in connection wiih the Show, in particular of Allan’s farm- 
yard dung-spreader. 

Glasgow Show, 1 905. 

Date.— A letter was read from the Scottish railway companies suggesting that it 
would be necessary to hold this Show in the first week in July, so as to avoid conflict 
with the traffic in connection with the Glasgow Fair holidays. After some discussion, 
it was agreed that the Glasgow Show of 1905 should open on Tuesday 4th July 

Local Fund. — On receipt of u letter from the county clerk of Argyllshire, intimat- 
ing the refusal of the County Council to raise a voluntary assessment. 

Dr Gillespie referre<i to what was understood to be the reason on the part of the 
Argyllshire County Council There appeared to be an impression that there had 
been a lack of courtesy towards representations from Argyllshire. The doctor had no 
recollections of that kind, but he was sure that if any such could be brought to their 
remembrance the Board would lie only too pleased to make reparation. He hoped 
the County Council would reconsider its position. The Society gave strong support 
to the Blackface breed of sheep and to Hiehland cattle, and thev also were very 
liberal in giving votes to local shows, of which Argyllshire had a full share. 

Other members of the Board joined in the representation. 

Border Show of 1906. 

The SfiCBETABT reported that he had received several let^-rs from Mr Ramsay 
Smith on behalf of the County Council of Peeblesshire, and alsu from Mr Dyson and 
others, urging that the Show of 1906 be held at the town of Peebles Mr Dyson, 
writing as secretary of the West Linton Agricultural Society, promised on behalf of 
the society a grant of £100, and also intimated that local committees had been formed 
for the purpose of collecting funds, on condition that the Show of 1906 be held at 
Peebles. A letter was also read from Provost Turnbull, Melrose, urging the claims 
of that town. These communications were remitted to the Committee appointed for 
that Show. 

Maggots in Sheep, 

The Committee on Maggots in Sheep reported that they had held a consultation 
with Dr Stewart MacDougall regarding tnis question, and had advanced matters 
as far as practicable. The Committee was continued to make further inquiry and 
investigation. 

N,D.A. 

Dr Gillbshb formally reported regardmg the National Diploma examinations held 
at Leeds, the results of which have already Been published. 

Office-Bearers* Oommittee, 

It was agreed, on the motion oi Sir Jambs H. Gibson-Cbaio, That the Office- 
Bearers* Committee be appointed at the November meeting of Directors.” 

Professor WifUmds Circular, 

The report of Committee appointed at the meeting of the Board of Directors of 
April 6th was read. (The report is printed in the proceedings of t|ie general meeting 
held on 1st June 1904.) 
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A letter from Professor Wallace, of date 16th May 1904, was read. 

The following resolution was unanimously adopted: ^^The Board of Directors 
approve of and adopt the report, and desire to express regret that a man m the 
position of the Professor of Agriculture in the University of Edinburgh should have 
written and published a letter of the nature of that which has caused this inveetiga- 
tion.” 


MEETING OF DIRECTORS, 2nd NOVEMBER 1904. 

Vreumi,— V%ce-Prmde 7 U—M^T Charles Howatson of Glenbuck. Ordinary Dvrect^ 
Mr St Clair Cunningham, Hedderwick Hill ; Mr Alexander Cross of Knockdon ; 
Mr A. H. Anderson, Kippendavie Estate Office ; Mr John M*Cai^ Challoch ; Mr 
John Cran, Kirkton ; Mr James Stonhouse, Turnhouse ; Mr Wm. Clark, Netherlea ; 
Mr Andrew Hutcheson, Beechwood ; Mr E. Douglas Paton, Broomhill ; Mr R 
Sinclair Scott, Burnside; Mr John Murray, Munnieston ; the Very Rev. John Gil- 
lespie, LIi.D., Mouswald Manse ; Mr Jonathan Middleton, Clay of Allan ; Mr C. H. 
Scott Plummer of Sunderland Hall ; Mr John M‘Hutchen Dobbie, Campend ; Mr Wm. 
Taylor. Park Mams ; Mr W. S. Ferguson, Pictstonhill ; Mr David Wilsom D.Sc., of 
Carbetn ; Mr Thomas Gordon Duff of Drummuir ; Mr H. M. Leadbetter, Legerwood. 
Kjutraordinary Directurs — Mr John Speir, Newton Farm ; Mr Walter Elbot, Ardtor- 
msh ; Mr R. Shirra Gibb, Boon ; Mr John M. Martin, Mid-Calder ; Mr C. M. 
Cameron, Balnakyle ; Mr John Ballmgall, Dunbog ; Mr F. W. Christie, Dairsie 
Mams; Mr John Wilson, Chapelhill , Mr John M. Aitken, Norwood; Mr James I. 
Davidson, Saughton Mams. In the absence of the Earl of Mansfield, the Very Rev. 
Dr Gillespie took the chair 

Appointment of Cliaii • . 

The Chaiuman moved that the Earl of Mansfield be re-elected Chairman of the 
Hoard for the ensuing season. They were extremely fortunate m having for their 
chairman a nobleman such as Lord Mansheld, who had the interests of the Society so 
demily at heart 

The motion was adopted with great cordiality. 

Standing CommUtees, 

The Chairman said the only change in the standing committees was the retiral of 
Sir James H. Gibson-Ciaig, Bart , as convener of the General Show Committee. 
They were all aware how long Sir James had filled the position, and he moved that 
they accept his resignation with regret, and record in their minutcR their warm appre- 
ciation of the lengthened and very valuable services rendered by him. 

This was approved unanimously. 

A committee was appointed to prepare the list of ofiice-bearers and directors for 
1906-6. 

Perth ShoWf 1904. 

The Sbcketart submitted the accounts foi the Perth Show, which showed a credit 
balance of £1830. 

The list of awards was laid on the table. 

Trantfer of Tickefe. — It was intimated that one or two cases of the transference of 
tickets had taken jilace, but that satisfactory explanations and apologies had been 
offered. 

TnaJjsof Agricultural Motors and Manure Distributors, — The Committee appointed 
to look after these matters met on the same day to adjust the report of the trials, 
which will be immediately issued to the public. In virtue of the power given them, 
the Commitee had awarded the Society’s Gobi Medal to the owners of the Scott and 
the Jvel motors. The Committee recommended that the Society’s Silver Medal be 
awarded to Messrs J D. Allan A Sons, Murthly, for their drill dung-spreader, which 
had worked very satisfactorily. The Convener of the Committee moved approval of 
the report of the Committee, and this was agreed to. 

A hearty vote of thanks was accorded to Mr Ferguson, Pictstonhill, for the excellent 
faculties he had given for the implement trials. 

Tea Pavilion, 

Intimation wm made of a donation of £60 to the funds of the Royal Scottish Agri- 
cultural Benevolent Institution from the proceeds of the Temperance Refreshment 
Booth in the Showyard. 
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Glasgow Show, 1905. 

A letter was read from Mr Lindsay, clerk to the Police Department of the Corpora- 
tion of Glasgow, granting, for use as an extension to the Showyard, a strip of ground 
belonging to the Corporation, lying between the Show-ground and the North British 
Ballway. The Chairman expressed their indebtedness to the Corporation of Glasgow 
for the& aid in this connection. 

Various special prizes were accepted with votes of thanks. 

Show (2/*1906. 

The Board had sat in private earlier in the day to consider where the Border Show 
of 1906 should be held, it being decided by a majority that the Show be held at 
Peebles, provided satisfactory financial and other arrangements can be made. 

Edinburgh ShoWy 1907. 

The Directors for the Edinburgh district were appointed as a Committee to look out 
for a site for the Edinburgh Show of 1907. 

Consulting Chemist, 

Tlie minutes of meeting of this Committee, held on the same day, were approved. 
With regard to the vacant office of consulting chemist, it was resolved that it be left 
to the convener of the Science Committee and the Secretary to arrange lor analyses 
for members imtil a successor to Dr Aitken is appointed. 

Abortion amongst Cows, 

The Sborbtary submitted a letter from the Council of the Bath and West of England 
Agncultural Socie^, asking their support to a proposal that the Board of Agriculture 
should appoint a Departmental Committee to inquire into the subject of abortion 
amongst cows. 

The Chairman said the Science Committee had been considering this matter. It 
was left to the Secretary to communicate with the Board of Agriculture, with the 
view of active steps being taken to promote investigation. 

Mdk Record Scheme, 

The Secretary said the Committee in connection with the So< let^’s milk record 
scheme met that day, but the members were not in a position to consider the results 
of the current year. They recommended, however, that power be given to the Com- 
mittee to carry on the scheme for another year, and perhaps also to prepare some 
modifications of the scheme, with a view to spreading the work somewhat wider. It 
was also agreed that the report on the results ot the work for this year should be pre- 
pared as formerly. The report was prepared last year by Mr John Speir, who had 
promised to undertake its preparation again. 

This was approved. 

Railway Rates for Home and Foreign Produce, 

The Secretary said the Board of Agriculture was very anxious to have evidence 
from Scotland as to the alleged preference given by railway companies to foreign 
produce over home produce. 

The Board approved of the ^pointment of Mr John Drysdale, Port of Menteith, to 
give evidence on behalf of the Highland and Agricultural Society, as well as on behalf 
of the Scottish Chamber of Agriculture. 

Motor Car Act, 1903. 

The Sbcrbtart submitted correspondence he had had with the Secretary fo; Scot- 
land regarding the amendment of the Motor Car Act, 1903. 

The Board approved of the action of the Secretary. « 

Grass Disease, 

The Sbobbtart read a report prepared by Mr Clark, M.R.C.V.S., Coupar-Angus, 
regarding a fatality amongst cattle caused by ** grass disease” at Blaekhaugh Farm, 
PerthAire. The report was remitted to the Pnbucatious Committee. 
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Rwral Dtpopvlaium, 

A letter was read from Mr John Scott Dudgeon, suggesting that the Society should 
take into consideration the question of the best means of bringmg the people back to 
the land. 

Mr John M. Mautin thought this was a very important question, but, at the same 
time, he thought that the Board had nothing to surest in regard to the question. 

After discussion, the Secretary was instructed to place the matter on the agenda 
for a future meeting, at which there would be time for its discussion. 

Tlu Tariff C&inmission. 

Tl.e Sechetauy read a letter from the secretary of the Tariff Commission, inviting 
the Society to appoint a witness to mve evidence before the Agricultural Committee 
of the Commission. He explained that the Commission were anxious that the wit- 
nesses should be elected irrespective of their views on fiscal reform. The letter stated 
that the Commission would, later on, communicate with them as to the points of 
evidence desired. 

Mr W. S. Fbrquson thougiit they should first of all ascertain of what nature the 
examination was to be, and of what nature the questions would be that the Commis- 
sion intended asking. They could not send a representative of the Board to represent 
everybody. They were all at sixes and sevens on the question. 

It was resolved to take no action m the matter. 

A liken Memorial Fund. 

The ShcuRTAUY reported that the fund organiseil lor presentation to the widow 
and family of the late Dr Aitken amounted to £242. 

The (Miaikman jiointcd out that if any one h«e' nadvertently not taken advantage 
of the opiKirtiinity to subscribe to tins fund, he or she could still do so through their 
Secretary, Mr Macdonald. This was their final opi^rtunity. Dr Aitken, he said, 
had reudeied very valuable service to the agricultural community. 

National Diploma in Dairying. 

The SBcnETAUY submitted the report on the recent examinations for the N.D.D. at 
Heading and Kilinarnuck. 

Professor Wcdlace*s Pamphlet, 

A letter and pamphlet by Professor Wallace, being replies to the report of the 
Bpecial Committee aiipoiiitcd on 6th April 1904, were submitted. 

It was unanimously agreed to tike no lurther notice of the matter. 

Canadian Cattle Jmportaiinn Association. 

A letter was read from the secretary of the Canadian Cattle Importation Associa- 
tion 111 Dundee, asking the support of the Society to the movement for the admission 
of Canadian store cattle. It was decided to take no action in the matter. 


MEEllNG OF DIRECTORS, 7th DECEMBER 1904. 

Present. — Vice-President— Mr Charles Howatson of Glenbuck. Ordinary Directors 
— Mr St Clair Cunningham, Hedderwick Hill ; Mr Alexander Cross of Knockdon ; 
Mr A. H. Anderson, Kippendavio Estate Office ; the Right Hon. the Earl of Mans- 
field, Scone Palace ; Mr John M‘Caig, Challoch ; Mr John Cran, Kirkton ; Mr James 
Stenbouse, Tumhouse ; Mr William Clark, Netherlea ; Mr J. Ernest Kerr, Harvie- 
stoun Castle ; Mr R. Sinclair Scott, Burnside ; Sir Robert D. Moncreiffe of Monoreiffe, 
Bart. ; Mr John Murray, Munnieston ; Mr John Marr, Caimbre^de ; the Very Rev. 
John Gillespie, LL.D., Mouswald Manse : Mr Jonathan Ididdleton, Clay of Allan ; Mr 
C. H. Scott Plummer of Sunderland Hall ; Mr John M*Hutchen Doboie, Ca^ nd ; 
Mr William Taylor, Park Mains ; Mr David Wilson of Oarbeth, D.Sc. : Mr Tnomas 

Go^-dOH Duff of Drummuir ; Mr H. M, Leadbetter, Legerwood. - ' ' - ^ 

Dvrte kH ^Mr James Campbell of Kilberry ; Mr J, Campbell Murray, Ham Castle ; 
Mr R. G. Murray, Spittal ; Mr R. Shirra Gibb, Boon ; Mr John M. Martin/Murieston 
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House; Mr Robert Paterson, Hill of Drip ; Mr John Ballingall, Dunbog; Mr F. W. 
Christie, Dairsie Mains ; Mr John Wilson, Edinburgh ; Mr John M. Aitken, Nor- 
wo^; Mr James I. Davidson, Saughton Mains. rrea«i*r«r— Sir James H. Gibson- 
Qraig of Biocarton, Bart. Avdi ^ — Mr Wm. Home Cook, C.A. The Earl of 
Mansfield m the chair. 

The Chaibman, before commencing the ordinary business of the meeting, thanked 
them personally for their kmdness m electing him as Chairman for another year’s 
term. He trusted he would be able to carry out the duties to their satisfaction. 

Qlaagow Show, 1905. 

Appointmmt qf Jvdges.—^)iQ judges for the 1906 Show at Glasgow were appointed 
at a committee ineetma immediately after the ordinary directors’ meeting 

Jtbdging Draught Horsea . — Mr K Sinclair Scott moved as follows: “For the 
classes for horses and mares for agricultural purposes, six judges shall be selected 
without appointment to a particular section, ihree of this number shall be allocated 
by ballot by the Directors on the morning of the Show to each section, only two to 
act in each class, the third to remain in attendance as umpire ; the rotation of the 
judging being fixed m the order of the ballot, the jud^e first on the list will retire **t 
the conclusion of the first class, and the third judge will take his place in the second 
class, and so on till the classes are concluded.’* In speaking to his motion, he said : 
No doubt most of them would know that, under the present system of judging, the 
gentlemen appointed as judges were subject to little politenesses on the part of ex- 
hibitors in their section during the interval between the day of their appointment and 
the day on which the Show was held. It occurred to him that, in moving this 
resolution for their acceptance, this arrangement would have the effect of entirely 
preventing any outside interference upon their selection. In this respect it com- 
mended itself to the Board as being, to some extent, a departure in the right direction. 
It was not an idea of his own It was earned out with success at the Hackney Horse 
Society’s Show and other exhibitions. Considerable delay was also caused under the 
present system when the judges’ opinions differed on any point. By this system whicli 
ne proposed an umpiie would always be at hand. 

Sir ROBERT Monorbifpb, Bart., seconded the motion, which was agreed to. 

Prize -Reports of the Shows Committee of dates 1st November and 7th 
December were suhmitted. 

With regard to the prizes in the cattle section, a letter was read from the secretary 
of the Dumbartonshire Agricultural Society askii^ the Highland and Agricultural 
Society to increase the amount of prize money offered in the classes lor Ayrshire 
cattle, especially as the Show of 1905 would be in an Ayrshire bstrict. In view of 
the consiaeration given to this subject last year, the Committee re<. ommended that the 
allocation of prize money amongst the various breeds of cattle should remain as at 
Perth last year. This was agreed to unanimously. 

A memonal had been received from breeders and exhibitors of Ayrshire cattle 
urging that enclosed stalls, such as are occupied by horses, be provided in the High- 
land Show for Ayrshire cows in milk and in calf. It was a^eed to grant this request 
on condition that the exhibitors pay the extra expense. 

The draught horse classes are to be as at Perth, with the addition of an extra class, 
the prizes in which are to be £6, £4, and £3, and are being presented by Mr Wm. 
Clark, Netherlea, for geldings in harness, which have been worked on the streets of 
Glasgow for three months previous to the Show. 

It was specially provided that the acceptance of Mr Clark’s pnzes for animals 
drawn from a limited centre should not be held as forming a precedent. 

In the hackney section the Committee recommended, on the motion of Mr C. J. 
Cunningham, that the class for stallions over 16 hands, and the class for stallions over 
14 hands and under 15 hands, be made one class. 

Sir Robert Monorbiffe, ^rt., moved, as an amendment, That the classes b4 the 
same as at Perth.” The animals exhibited in the respective classes mentioned were 
for breeding different types of the hackney, and he thought they should continue the 
two classes. 

Mr John M. Martin seconded, and Sir Robert’s motion was adopted. 

In the sheep section, the Committee recommended that the classes for Suffblks be 
discontinued. With reference to this recommendation a letter was read from the 
secretary of the Suffolk Sheep Society urging that the prizes for the Suffolks be 
continued. 

Dr Gibb moved, as an amendment to the Committee’s recommendation, that the 
classes for Suffolks be continued. Both Oxford Downs and Suffolks were ve^ largely 
used as crossing sheep, and he thought they should be encouraged, ildf was 
agreed to. 

The classes for swine are to be as at Perth. « 
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The Committee’s recommendation that the dairy prodnce~>batter and cheese— 
should be judged by points was agreed to. 

Several special prizes were accepted with the usual votes of thanks. 

Implement TriaU , — The Sbcrbtabt reported that the Implement Trials Committee 
had met that day, and had completed arrangements for a trial of farmyard dung- 
spreaders to be held at Southfield, Portobello. 

Local Fund , — Dr Gillbspib asked the Secretary if he had received any further 
communication from the County Council of Argyll as to a contribution towards the 
funds of the Glasgow Show. 

The SscRBTART stated that since the intimation that the County Council had not 
seen its way to agree to a voluntary assessment in aid of the funds of the ShoW) 
he had not received any communication. 

Dr Gillkspib said he believed he was correct in saying that for the last forty 
years there were only two counties (Ar^ll and Kincardine) which had failed to sub- 
scrilie to the funds for the Show when the event took place in their district He hoped 
a very important county, such as Argyll, would not give them the cold shoulder, out 
wouhl assist them by private subscriptions, if not by voluntary assessment. 


Border Show qf 1906. 

The Chairman said that, before going to the next item (the Border Show of 1906) 
on the agenda, they had to decide wiiether the matter should be discussed in private 
or in public. 

On the motion of Dr Gillrspik it was agreed to discuss the matter publicly. 

The Src’HBTary thereupon read a letter from tlio county clerk of Roxburgh, 
stating that that County Council had agreed to levy the ordinary voluntary assess- 
ment in aid of the Show, whether it was held at Peebles or not A letter from 
the county clerk at Selkirk intimated that his Council had postponed the considera- 
tion of a voluntary assessment in aid of the funUi. of the Show until spring. The 
Berwickshire authorities had scut a similar report. * 

Letter from the A B Railway Co.— Tlie following letter was received from Mr D. 
Deuchars, superintendent of the North British Railway : — 

“Dear Sir, — I have been considenng most carefully the intimation conveyed in 

g our letter of the 8th mat., that your Directors had decided to hold the Highland 
how of 1906 at Peebles, in the event of satisfactory financial and other arrangements 
being completed, but regret that owing to the difficulties of working over the single 
line we could not meet the requirements of the heavy traffic during the existence of 
the Show. For the first time the Show is proposed to be held at a station with a 
single line in each direction, and which is not equipped to accommodate a large 
temporary traffic such as arises. The Peebles line extends for over thirty -six miles, 
with a junction at each end with our mam line, and as it is almost entirely single, the 
difficulty of working the heavy live stock and passenger traffic would practically be 
insuperable. Even assuming tne company were prepared to go to a very large expense 
for the laying down of extensive siding and storage accommodation, the provision of 
additional signal-boxes, the extension of passing loop-lines, and other works, I am 
forced to confess that the congestion and delay to traffic which would undoubtedly 
ensue even then cannot be contemplated. I am sure you will bear me out in saving 
that on all previous occasions where the Show has been held on this company’s line, 
or at stations served by our trams, we have endeavou.'ed, as far as practicable, to 
cater for the traffic by the running of extra trains, granting cheap fares, and other 
facilities, so as to contribute to its success ; but, in the circumstances explamed 
above, I am reluctantly compelled to intimate that on this occasion we will not bo 
able to issue cheap tickets or run excursion trains. 1 think it right to advise you 
thus early, in view of the responsibility which devolves upon the company with 
regard to the satisfactory conveyance of the large number of exhibitors and passengers 
who attend the Show. I need Wdly add that we shall gladly make the usual arrange- 
ments at any place which the Society may fix upon, and where circumstances admit 
of a satisfactory service being given to all concerned. With regard to the last para- 
graph of your letter, I have to state it is our intention that the new station builoings 
at Peebles shall be completed before July 1906.” 

With reference to the above letter the following letter was received from Mr Millar^ 
manager of the Calodoniau Railway Go. : — 

“Dbar Sir,— I have had my attention called to a letter addressed to vou bv Mr 
Deucham, superintendent of the North Bntish Railway, on the subject of the railway 
facilities to Peebles in view of the probability of the Show being held in that town in 
1906, and I must say it is an unusual letter for a railway officiid to write. In draw- 
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iflig atUntion to the well-known fact that the North British Co.’s line into Peebles is 
a sii^le UnO) Mr Denchars has omitted to point out that there is a second railway 
into Peebles ; and, if it is assumed, as we may fairly assume, that the traffic from the 
ESaet will be conveyed by the North British, and the traffic from the West by the 
Caledonian Railway, the Society, in holding its Show at Peebles, would have the 
{^vantage of two lines of railway, and, what is still more important for a Show of 
live sto^ and farming implements, of two railway stations. 1 am sure that this 
company and the North British Company will be aole to make satisfactory arrange- 
ments at Peebles for dealing with botn passenger and goods traffic in connection with 
the Show if it is finally decided to hold it in Peebles. I recollect the Show having 
been held at Melrose, where both the passenger and goods station accommodation is 
of a limited character, but, so far as I am aware, the North British Railway Company 
did not on that occasion raise any objection to the Show being held there. I nave 
also to remind you that the Show has been held at Inverness without inconvenience 
to the exhibitors, although the Highland Railway is a single line from end to end. I 
have no doubt toat so far as railway facilities are concerned, Peebles is better suited 
for the Show than any other station in the Border district, and, so far as my company 
is concerned, you may rest assured we will do everything we possibly can to give a 
satisfactory service to passenger, goods, and live stork traffic ; and 1 may also state 
that I see no reason why the cheap fares usually given by the railway companies 
in connection with the Highland Snow should not be extended to Peebles if your 
Directors decide to hold the Show there in 1906.” 

Sir Jamis H. Gibsok-Craio moved : That, m view of the letter from the 
superintendent of the North British Railway, Standing Order No. 88 be suspended, 
so that the decision to hold the Show in 19()S8 at Peebles may be reconsidered.” Dr 
Qillbspie seconded 

The Chairman explained that to carry out this proposal they required a two-thirds 
m^ority of those present. 

On a show of hands being taken, 16 out of 34 present voted for the proposal. It 
was accordingly not in order to reopen the discussion at that meeting. 

The Skorietary stated that he had received a letter from the county clerk of 
Peebles asking if the Directors would receive a deputation in support of the claims of 
Peebles. 

Mr J. M. Martin wanted to know what the deputation would discuss, seeing they 
had already decided to go to Peebles. 

Dr Gillbspib said, that in view of the letters submitted, he was in favour of a 
deputation being appointed to wait on the railway officials, and to see what could be 
done to overcome the difficulties. 

Mr Martin said it was obvious from the letter and other things that if they went 
to the North British Railway Company they would get no satisfaction at all. The* 
railway company would do everytiuiig in its T>ower to thwart them. If they had 
definitely fixed for Peebles, then they could tell the North British Railway Company 
that, and ask them, “What are you going to do for us*” He thought the North 
British Railway officials had behaved in a very peculiar manner towards the 
Society. 

Dr Gillespik moved: “That a deputation of Directors be appointed to confer 
with the officials of the North British Railway in order to secure proper railway 
facilities m connection with the proposed Show at Peebles in 1906.^’ 

Mr St Clair Cunningham seconded. 

Mr Martin moved, as an amendment: “That the consideration of Dr Gillespie’s 
motion be deferred until the Directors’ meeting in March.” 

Mr Jonathan Middleton seconded. 

On a show of hands the amendment was carried. 

AffnciUtural Examinatiom. 

On the motion of Dr Gillespie, the resolutions remrdln^ the new Royal Charter, 
which are to be submitted to the anniversary general meeting, and a copy of which 
had been sent to members of the Board, were adopted. 

Proposed Cvrcwit of Showsm, 

Mr John M. Martin moved: “That a committee be appointed to consider the 
Question of the circuit of the Society’s Shows, with a view to suggesting some method 
for securing a more satisfactory rotation of districts than is at present adopted, pro- 
dding for greater and more regnlar intervals of time between Shows held in adjoining 
districts.” He thought they would all a^^ that it would be very dMirable if they 
could And some way of returning to the md system. He had no scheme of his own 



492 


PR00BIDING8 AT BOA«D WOOmsm. 


to propose, but the committee which he proposed to be Appointed ni^t be able to 
develop some scheme. The Committee consists of the Chairman, the Treasnreri the 
Honors^ Secretary, Dr Gillespie, and Messrs Jonathan Middleton, Alex. M. Gordon, 
W. S. Ferguson, C. H. Scott Plummer, John M^Hutchen Debbie, and John M. 
Martin (Convener). 

Grants to District Shows^ dsc. 

On the motion of Dr Gillespie the recommendations of the Show Committee in 
regard to the distnct shows were approvecL 


MEETING OF DIRECTORS, lira JANUARY 1906. 

Present — Vice-President — Mr Charles Howatson of Glenbuck. Ordinary Directors 
—Mr St CUair Cunningham, Hedderwick Hill ; Mr Alex. Cross of Knockdon ; Mr A. 
H. Anderson, Kippeudavie Estate Office ; the Earl of Mansfield ; Mr Wm, Dutbie, 
Tarves ; Mr John Cran, Kirkton ; Mr James Stenhouse, Tumhouse ; Mr Wm. Clark, 
Netherlea , Mr Andrew Hutcheson, Beechwood ; Mr E. Douglas Paton, BroomhUl ; 
Sir Robert D. Moncreiflfe of Moncreiffe, Bart. ; Mr John Murray, Munnieston ; Sir 
Archibald Buchan Heplmm of Smeaton, Bart.; the Very Rev. John Gillespie, LL.D , 
Mouswald Manse , Mr Jonathan Middleton, Clay of Allan ; Mr C. H. Scott Plummer 
of Sunderland Hall ; Mr John M*Ilutchen Dobbie, Campend ; Mr William Taylor, 
Park Maius , Mr W. S. Ferguson, Ihctstonhill , Mr Thomas Gordon Duff of Drum- 
muir ; and Mr H. M. Leadbetter, Legerwood Extraordinary Direefora— Mr J. 
Campbell Murray, Hitggs Castle, Mr John Speir, Newton Farm; Mr Walter Elliot, 
Ardtornish , Mr R. G. Murray, Spittal ; Mr John M. Martin, Midcalder ; Mr C. M. 
Cameron, Balnakyle; Mr John Ballingall, Dunbog; Mr F. W, Christie, D^p^e 
Maius ; Mr John Wilson, Eiiinburgh ; Mr John M. Aitken, Norwood , Mr James I, 
Davidson, Saughton Mams ; and Mr R. Shura Gibb, Boon. Don, Secretary---Bir 
John Gilmonr of Montrave, Bart. Avditor — Mr Wm. Home Cook, C.A. The Earl 
of Mansfield in the chair. 

Finance. 

Tlie Secretary reported that the Finance Committee met that morning, when they 
had before them the volume of accounts as prepared and audited by the auditors. 
The statement of accounts was signed by the members, as re(]|uired by the charter of 
the Society. They bad also before them the estimate as to income and expenditure 
for the current year. 

Glasgow ShoWj 1906. 

Argyll Assesstnent — The Secretary said he was able to announce that the Com- 
missioners of Supply for the countv of Argyll had arranged to raise a local fund in 
aid of the e:i^enses of the Glasgow Show. 

Forage . — The Secretary reported that the Committee appointed to consider tenders 
for the supply of forage at Glasgow Show met that forenoon. They considered tenders 
received from four firms, and recommended that the tender of Mr Andrew Mother- 
well, Gorbals Grain Stores, Glasgow, be accepted. The pnees were very similar to 
those of previous years. 

This was agreed to. 

Appointment of Stevxirds — The Stewards were reappointed as follows : Cattle, Dr 
Gillespie ; horses, Mr W. S. Ferguson ; sheep, Mr J. Wilson ; parade stand, Mr St 
Clair Cunningham ; gates, Mr J. M^Hutchen Dobbie ; implements, Mr J. Middleton ; 
and fori^e, Mr W. T. Malcolm. 

Catering.^lt was resolved that the five licensed caterers who had booths at Perth 
be amun appomted— viz., Mr Hay, Aberdeen (Committee Booth) ; Messrs Wilson A 
M*Phe^ Glasgow ; Mr John Brodie, Dalkeith ; Messrs White k Smith, Glasgow ; and 
Mr McCracken, Perth. It was also agreed that the tea pavilion be under the manage- 
ment of the British Women's Temperance Association (local branch). 

JmplemerU Trials —Authority was given to the Implement Trials Committee to 
carry out a proposal oy Mr John Speir that a variety of gas engine on the suction 
principle be put on its trial at the Glasgow Show. 

ImpterMrU Stands.— The Secretary explained that in the Showyard at Gla^w 
they would not have the usual amount of space available for the show of implements 
and machinery. There was no doubt their usual space would be curtailed. He was 
unable to say at present to what extent, but it would be something considerable. 
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tlie ciEenmstioicies he aaked for the Msistance of a Special Committee in allo- 
Rirair the epaoe to the varionB exhibitors. 

W^Mmusi thonn^ this shonld be done. They should put a note in the EegulatioiiSi 
la a pMimnent place, stating that, oh account <n the limited space at their command, 
imbitOTs’ atands would have to be limited. 

The SBCfuSTABY suggested that a note be inserted to the effect that the Directors 
reserved to themselves the right to allocate either the whole of the space applied for 
yc such portion as was available. 

This was agreed to, and authority was given to the Chairman of the Board and the 
Steward of Implements to advise with the Secretary as to the allocation of space at 
ihis year’s Show. 

Sir John Gilmoub asked how it would do for them, as a Board, to say that they 
mnsidered that no duplicates of implements be sent. It was quite unnecessary to 
wve in a Showyard rows on rows of duplicate.^. Thev were there evidently for sale. 
Se thought the attention of exhibitors should lie called to the fact that duplicates 
irould not be allowed in the yard. 

Dr Giluk^ib supported Sir John Gilmoiir’s remarks. He thought that this was a 
mod time to adopt a rule winch would have the effect of precluding duplicates at all 
ioeir Shows. He thought it was to the interesis of the buyers of implements and the 
{eneral visitors to the Show that they should have such a limitation. 

Mr Duthib ^aid they would better leave it in the hands of then Secretary and the 
!^mmittee, who, he felt, would act with all wisdom in the matter. 

Sir John Oilmour thought there was opportunity ih this. He thought that at 
Shows it was not absolutely necessary to have a whole lot of the same implements 
exhibited for a sale. It would be as satisfactory to intending buyers to have one. 
This was a good opportunity to tell the exhibitors that, looking to the position they 
were likely to be placed lu, they should eiirtail the number of tneir exhibits. 

Dr Gibb thought the matter was being brought up in rather an unconstitutional 
manner. He was not prepared to say right off whether or not he could agree to the 
proposal to have no duplicates. He thought that the right way would be for the 
Ckimmittee to bring up a report on the subject. 

Mr Dothik explained that the reason why he suggested that the matter be left to 
the Secretary and Steward to deal with was that the same point had been raised at 
the Royal Northern Agricultural Society, and they found it was not practicable to 
deal with it with a strong hand, os was now proposed, and he thought they sliould 
give the matter further consideration There were certain implements of wliich it 
was absolutely necessary to have duplicates at a show. The matter should be loft 
open in the meantime. 

The Srcrbtary said the matter mentioned by Sir John Gilmour was one that would 
have to be taken in hand soon, and ho had it under his consideration, but he thought 
it would be well not to attempt to deal with it this year. 

Sir John Qilmouh, in answer to the Chairman, said that ho did not wish to press 
his suggestion, seeing that the Secretary had the matter under consideration, and as 
it could not be decided in the time at their dispOvsal, they would trust to the Commit- 
tee to deal witli the matter for this year. 

Forestry Exhibition . — The Skcrltary rejiorted that he liad asked the secretary of 
the Royal Scottish Arlxiricultural Society to inform him if it was the desire of his 
Society that the prizes for timber at the Show in the forestry section should be con- 
fined to Scotch-grown timber, or should be open to timber grown in any part of the 
United Kingdom. His reply was to the effect that his Council unanimously agreed 
that the competition should lie oiien to the whole of the United Kingdom, and they 
hojr^d the Highland Directors would agiee to this. 

The suggestion was approved of, and it was formally agreed to give the usual 
space for the forestry exhibits, and a grant of £20 for the prizes for timber. 

Pony Classes . — The C’oraniittoo appointed to revise the whole of the pony classes 
met that day, and they recoiumenoed that the ordinary jiony classes remain as at 
Perth— viz., Classes 64 to 68— -as to the money and classification, but that in Cla^s 
68, for small ponies, the animals be shown in hand and not in saddle. It was 
further recommended that these classes — 64 to 68— should be judged by the Hackney 
judges if found jiracticable, ami that it be so stated in the premium list. The 
Committee further recommended a new class for riding cobs, or pony mares or 
geldinM, 13*2 to 15 hands, shown in saddle, with prizes of £5, £8, and £2^ It 
Would oe open to unpedigreed animals, and was practically a class for farmers’ cobs. 
It was recommended that the polo and riding pony classes remain the same as at 
Perth, also the Shetland and Highland ponies. 

A letter from Mr Munro Mackenzie, Calgary, was submitted, desiring separate 
olaaeee for Highland ponies of the thick garron type, and for those of a lighter type, 
hut the Committee opuld not see their way to recommend the adoption of tnis 
propoeaL 
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The recommendfttioiis of the Committee were adopted. , 

Mam&s C^e^.—The Ck>mmlttee were instructed to consider the desses for hSnm 
horses^ and, as there was an exceptional interest taken in this class of stoek in 
Glasgow, it was thought that there should be additional classes. A letter was md 
from Mr Arcbd. MacNeilage, Secretory of the Scottish Committee of the Hackney 
Horse Society, urging that there be at least six driving classes. 

The Society's Committee recommended that six classes be arranged, and that the 
Society vote a sum of £340 towards the prizes, efforts l>eing made in Glasgow to 
raise a contribution for the prizes for these classes. 

Dr GiLLBSPia remarked that the Treasurer was not there, and he was not his 
substitute, but they should look to their finances. They were proposing a very latve 
increase for one section. He moved that the whole question of the driving classes bs 
deferred till next meeting. 

This motion was not seconded 

The Chaikman— I think Dr Gillespie’s caVeat is well worthy of attention, and I 
think it should be divided on, but the feeling of the meeting seems to be against it in 
the meantime. 

The recommendations of the Committee were agreed to. 

Van Clatsefi. — Intimation was made of £10 in prizes, per Mr Wm. Taylor, for 
mares or geldings, three years old or upwards, suited for heavy van puiposes, but it 
was agreed to defer consideration of the regulations till next meeting, the Directors 
agreeing to supplement the prizes to the extent of £10. 

Ayrmire and Clydenddle Derby Chasses. —Application was made by the Glasgow 
Agricultural Society for permission to award their “Derby" stakes for Ayrshire 
cows and Clydesdale colts and fillies in the Highland Show By stopping the 
Glasgow Show they broke the continuity of tliese “Derby" classes, and it would be 
remembered that when the Show was held in Edinburgh m 1893 the Society was 
allowed to award the stakes in the Highland Show. The animals were also entered 
in the ordinary classes, but were judgeil separately for the “ Derby " stakes. 

This was agreed to on the same conditions as at Edinburgh in 1893, it being under- 
stood that the Derby prizes would be awarded by the Highland and Agricifftural 
Society’s judges. 

Special Prizes, —A number oi special prizes were accepted, with votes of thanks to 
the donors. 

Border Show, 1906. 

Mr John M. Aitken moved — “That the financial and other arrangements now 
offered by the Border Counties for the holding of the Highland Show oi 1906 in the 
Border district be regarded as satisfactory." He was tied down by their rules to this 
stereotyped iorm of motion His object in moving it was to bring to an end the 
friendly rivalry which had been taking place between certain counties and certain 
railway companies in regard to this Show. So far as the counties were concerned, the 
cliief contention was between the Peebles .and the Hawick site ; but the Hawick 
people, thiough the Teviotdale Farmers’ Club, on ‘2nd December, while expressing 
some little dissatisfaction that the Show was to be at Peebles, suggested a small 
circuit for the holding of the Show : namely, at Melrose, at Kelso — where the Show 
had already liceii held— -then at Peebles, and lastly with themselves. He thought 
that as far us the Hawick people were ^’oncemed they were prepared to accept the 
situation, and Roxburgh had fallen into line. The financial and other arrangements 
had always been very vague and indefinite, but they might consider the “other 
arrangements" first. He supposed that referred to the site He thought that no 
possible exception could be taken to the site. The other point was the railway ar- 
rangements. He thought they would leave bhese to the managers of the railway 
companies. They had always succeeded in managing matters in the past to the 
satisfaction of the Directors. As regards the financial arrangements, he might 
mention that when the Show was to be held at Kelso, it was reported that the sum of 
£600 was guaranteed, and this was characterised as a larger sum than had been raised 
by any centre in the history of the Society What were the Peebles people prepared 
to do ? In Kelso in 1880 the Agricultural Society ot the district gave £100, the 
town £55, and the counties £990, or £1145 in all. Melrose gave £10, lOs, from the 
Agricultural Society, nothing from the town, and £792 from the connties, or £802. 
10s. in all. In 1890, for the Show at Kelso, the connties gave £869, the Agricultural 
Society £210, and the town £300, or £1379 in all. The Peebles contributions 
promised to date were £105 from the A^cultural Society and £585 from the town, 
or £690 in all, as against £500 from Kmso. There was £115 for special prizes, ana 
it was reasonable to expect that they would have £1400 or £1500 altogether, or con- 
siderably better than they had at Kelso, which was characterised as the beet ever * 
got in the history of the Society. 

Mr Hutobbbok seconded. 
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Hr Sctm PLtmitiE moved the previous question, as he thought it was a little 
to aaV th^t the financial and other arrangements were satisfactory. A lar^ 
miiitorilgr of agriculturists in the Border districts lived in Berwick and Rozbuiwh, 
iiwL the manager of the North British Railway had said that if the Show was held in 
Peebles he would not agree to run any special trains. If they were agreed that the 
aftangements were satisfactory, it would not be homologated by the residents in the 
Border district. At this time they reallv had a most unsatisfactory arran^ment as 
regards the railway company. He thought ft would be very gratuitous for them to go 
but of their way and say that they were satisfactory. He moved that they take no 
action in the matter. 

Mr Martin, in seconding, said that they might take it for granted they might go 
to Peebles now, but he copld not see why the hands of the Board should be forced. 
As fiur as he was aware, things being satisfactory they would go there, and they had 
never been in the habit of saying anything further. He did not see why they should 
stultify themselves by saying that what they had already received as contributions 
was quite satisfactory. 

The SRcbeTart read at this point a letter from the county clerk of Berwick, saying 
that his Council thought that the Show should be held at a place m the Boiders more 
convenient than Peebles, and they would suggest that Melrose would be a suitable 
centre. 

On a vote being taken, Mr Aitken’s motion was carried by 16 votes to 6 
Joint Show at Inv&rtiess, 

It was agreed, on the recommendation of the Shows Committee, to give a special 
grant of m aid of the prize fund for a joint show to fje held at Inverness next 
summer. 

Agricultural Examinations. 

The resolutions to be submitted by the Board to the general meeting on this subject, 
and which are given m the report of the meeting, were approved of. 

Kilmarnock Dairy School. 

It was agreed to recommend the renewal for this year of the annual giant of £100 
to the Kilmarnock Dairy School. 

Forestry Grant. 

It was resolved to recommend that the grant of £60 to the lecturei on forestry in the 
University of Edinburgh be renewed for this year* 

Milk Records. 

The Milk Records Committee recommended that the report of Mr Speir on the 
work during 1904 should be published in the * Transactions,’ but that the farms be 
designated by letters instead of the names being given. 

Mr Sprib explained that people did not want tneir names published in the report, 
for various reasons. 

It was reported that arrangements had been made for the working of the scheme 
under the diiection of the Fenwick Farmers’ Club, and that the tests were to be 
taken for a full year. 

A letter from Mr Allan Bams Graham, in which be urged the Society to establish 
milk testing stations in different parts of the country, was considered. The Com> 
mittee approved of this proposal, and were glad to learn that through the agricultural 
colleges the idea was likely to be given effect to, it being understc^ that the High- 
land Society would help in the way which they might consider most advantageous 
from time to time. , 

The West of Scotland College made ^plication for a grant for a scheme of milk 
testing at Kilmarnock Dairy School. The Committee could not see their way to 
recommend this, especially as it was explained that it was only the milk of the cows 
of the dairy school farm that are to be tested in the meantime. 

Dr Gillbspib said that it should be emphasised that two of the colleges havq made 
arrangements for testing samples of milk for a small fee, and in an authoritative way. 
The West of Scotland College had been in the habit df conducting these tests on a 
small scale firee of charge, and they propoasd now to do them on a larger scale for a 
veiy small sum. This should be widely known, in order that owners of cows might 
tdke steps to get the produce of their aumals tested. 

The recommendations of the Committee were approved of* 
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SPECIAL GENERAL MEETING, 6th APRIL 1904. 

A special general meeting of the meml)er8 of the Highland and Agricultural Societv 
was held in the Synod Hall, Cattle Terrace, Edinburgh, on Wednesday, 6th April 
1904. The Eabl of Mansfjbld, the President of the Society, occupied the ehair, and 
there was a large attendance, over 700 members being present. 

The President, in opening the proceedings, said, — I think it only right to suggest 
to you for your approval that, as there is likely to be a considerable amount of 
talking at this meeting, and many of those present wish to leave by early trains, I 
propose to limit tlie speeches of the mover of the motion to lie made on behalf of the 
Directors and of the mover of the principal amendment thereto, if there be such, to 
the period of fifteen minutes each, and that all other speakers be limited tm five 
minutes. 1 understand that you approve of that. 1 hope, gentlemen, that it is 
understood by all that we are here a.s a business meeting, and that no personalities 
will be alluded to. Unfortunately there have already been a considerable number of 
allusions of a personal nature, and I beg to inform you as a general meeting of this 
Society that the Directors have, at the request of the Secretary of the Society, and for 
the general satisfaction of all concerned, appointed a committee to go into some of the 
charges that have been made, and tC report to yon at a future public general meeting. 
I now call U})on Sir Ralph Anstmther to address you. 

Sir Rali’M A>8Trutheb said : My Lord and Gentlmnen, —1 have been requested, as 
having held the honourable position of ('hairman of the Board of Directors at the 
tune when the new charter w'as applied for to his Majesty the King, to lay that 
charter on the table. I think it right to state, m a very few words, the position in 
which we stand with regard to this charter. The charter was found necessai^ in 
order to remove certain legal objections which were supposetl to exist in the position 
of the Society as it was last year. A charter was granted m the year 1866, by which 
a committee was appointed to take charge of the educational work of this l^ciety. 
That committee worked more or less for a good many years, but it was found necessary 
to make changes, as changes so often have to be made in the life of a progressive 
Society such os ours, and tlie Directors nnammously came to the conclusion that some 
change was necessary with regard to the Council rn Education, as the body was 
called. Everybody connected with the Society cordially welcomed the proposal that 
a change should be made, and it w'os decided that m lieu of the work iieiug carried 
ou solely in this country, it should be carried on jointly by the Royal Agricultural 
Society in England and our own Society in Scotland. The members of the Council 
on Education and the old examiners did not merely approve of the proposed changesi 
but they were good enough to give valuable assistance to the Directors m adjusting the 
syllabus, and the scheme was submitted to the Society and adopted unanimously. 
The Directors, in furtherance of their remit, earned out the work under this new 
arrangement 1899 until last year, when the question was raised as to whether, 
under a strict reading of the old charter, the new departure was absolutely legal. 
Professor Wallace obtained a legal opinion that such was not the case, and of conzee 
the Directors took the matter up. The legal advisers of the Directors did not aoo^ 
what I think is a comparatively narrow view of the powers of the Board under the md 
charter : hut, when they went into the matter, they came to the conduaion that, 
rather than run any risk and occupy themselves with controversy on the noiiit. the 
proper course would be to apply to the King for a new charter, so as to paoe their 
ambigaoos powers on a perfectly safe foo«Hh^. The petHioti whioh was nnmed for 
the new Royal Charter was duly submitted to and nnanimondy approved of by the 
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g m ^n f. meethig oalted for the purj^ose to decide whether the Society’s educatlottal 
iiem w to be eonducted by the old eemi^i^depeiideiitCoiiticU of Educatloii, at whether 
^ aaeoiberi of the Society are to assert themselves and control their work of ednca- 
as they control all other spheres of their activity. That is, 1 hope, an impartial 
laid complete statement of the position of matters in regard to this charter, and 1 beg 
ibnnady to 1^ the new charter upon the table. 

The Bev. m OnxKSPis said : My Lord Mansfield, my Lords and Gentlemen, <-l 
have the honour, at the request of the Directors, to move the following resolutions— 
**That In accordance with the powers conferred upon the Society by the Supplemen- 
tary Royal Charter granted by his Mmesty the King on the Ifitn January 1904, the 
Somety resolve as follows, viz. : (1) ^at the Council on Education appointed by 
the Society under the Sn]mlementary Boyal Charter of 1850 be discontinued for the 
piresent, and (2) that the Board of Directors be authorised and instructed to take all 
steps they may consider necessary and expedient for carrying on the Society’s educa- 
tional work and conducting examinations and granting certificates and d^lomas.” 
Sir Ralph Anstnither has referred to the diploma ongmating in 1899, but I may re- 


Sir Ralph Anstnither has referred to the diploma ongmating in 1899, but I may re- 
mind the meeting that the idea ot having a National Diploma originated with the 
Board of Agriculture. So long ago as 1889 that Board addressed a conmiimieation to 
this Society sugrosting the establishment of a joint diploma. In 1891 a conference 
was held in London nt the request of the Board of Agriculture, at which all the im- 
portant agricultural societies were represented, and a scheme was formulated ; but 
after consultation with the legal advisers oi the Crown it was found that it was not 
competent for the Board of Agriculture to carry out the scheme without fresh le^- 
lation, and as the Government of that day was not prepared to introduce legislation 
the proposal stood iu abeyance for some years. Then tlie Board of Agriculture made 
a renewed request for a conference. That conference was held, and in 1897, by the 
unanimous resolution of this Society and the Royal Agricultural Society of England, 
the Dairy Diploma was instituted. The examination for that diploma has been held 
at Kilmarnock and Reading for seven years, and annual reports have been presented 
regarding the results. Last October there were 31 candidates ; 21 got the diploma, 
of whom 11 passed at Reading and 10 at Kilmarnock. All those who passed at 
Kilmarnock were educated there, and the half of one of the others was educated m 
Scotland. That, so far as Scotland is concerned, is entirely successful. It was bo 
successful that it eventually led to the establishment of the National Agricultural 
Diploma, to which Sir Ralph Anstmtber has already referred. The question of 
mining in this National Diploma was improved of at two general meetings of this 
Society. Tt was approved of by the Council of Eilucation, approved of by the 
Directors of the Society, and by the Society’s Board of Examiners The Board were 
unanimous at that date as to the value of the scheme, and they are etpially unanimous 
and even more enthusiastic as to its value at the present day. No scheme ever 
launched received a greater or wider chorus of approval People were vying with 
each other to blow wind into the sails ot this newly launched ship, with such favour 
was it received, and the Directors have had no reason to change their views. The 
object of the National Diploma was to provide a htimulating and guiding influence to 
those entrusted with the management of ogncultnral schools and colleges— a stimulus 
to these bodies to extend their facilities tor providing improved scientific and practical 
instruction in agriculture, and a guide to them in adjusting the lines upon which the 
desired advance should proceed. Iu 1899 the unanimous opinion was that these im- 
portant objects would he best accomplished by a National Diploma, and that is the 
reason why the steps were taken, and the result, I submit, has justified the scheme. 


It has helpd to guide agricultural education. It has set up a very high standard— 
a mdually raised standard— and 1 need not remind you that the higher the stand- 
ard of the main agricultural diploma in Great Britain, the higher will be the 
standard required for every diploma jgiven by all tlie agricultural colleges or 
other institutions throughout tne lan^ I need only remind you of the com- 


other institutions throughout the land. 1 need only remind you of the com- 
parative value of a College diploma and a National one. People are apt to 
get confused and even bamboozled over too many different diplomas, and especially 
a dietinetively Scottish college diploma is in danger of being thought to be 
more or less provincial. I hope and believe that our agricultural colleges, which 
are deiVelopiug on most satisfaot^ lines, and are saUsfact<^ in all respects, ^1 by- 
and-by become so effident that even their diplomas will rank as high as any diplomas 
in the kingdom. As chairman of cme of these college&^at is my ardent hope, and 1 
e I urfil live to see the day when that is accomplished. Until then, at ail events, 
Matknial Diploma is the highett lialKmark in the agricnltnral department, and 
f| Is moit importMit that H diomd oontinne. Its value is recognised by the national 
mpdmtural oodiea throughout the khifdom. There are two bMies which distribute 
m graiiia avatlahle for education in Sni^d and Scotland. The oneis the Board of 


I need only remind you of the com- 


graiiia avatlalde for 


498 It a g W l Qfc 

A|^cnltQM in litiglafui, and tlic otli^ii^ it tlm Bcoftoh Sdncttfam D«|MHrinmiti diid niJA 
of tliate depaitmentt, to the intenae delight of the deint-Board, neve agreed ,to aend 
a representatire to he a member of the Joint-Board, and to ialm part in the manager 
meiit of this excellent loheme. That ahowt the advance that it being ftteadily num 
1 must explain at to the place where the examination has been held. The Oc^cU of 
Bdncation recommended that it should be held in some such centre at Preston, whieh 
might be said to be central so far as both England and Scotland were ponoem^. Aa 
a member of the Joint-Board, and being its (^airman for the third year, 1 can testify 
as to everything that hat been done, and I have taken a most active intoest in all its 
concerns. We discussed as to where it would be beet to hold the examination, and 
we had in view a central place, and solely as a tentative scheme we agreed to take 
Leeds as a central place. It is by no means an essential part of the scheme that the 
examinations should take place at any one centre, and as far as the Directors are con- 
cerned and the Board in England, if the time is ripe, and I believe it is ripe, the ex- 
aminations should be held each year in England and Scotland, or alternatively. This 
is entirely a matter of afljustment, and I assure you that whatever the wishes of tlie 
members of this Society are they will be most loyally carried out, and will receive no 
objection from the English Board, who have shown the Scottish members every 
courtesy. In fact, I sometimes think that we from Scotland get a little more 
attention from them than our inherent merits deserve. There is no subordination of 
Scotland to England in this matter. As to the way in which the examinations have 
been conducted, I may say that since they were started I have been present at all the 
examinations except the last one. Unfortunately I took a week’s illness at the end of 
last year, and m view of the other work which I h^ in hand it was thought that I should 
not risk myself, so that I was absent from the last examination in the first week of 
May. I was present when all the other examinations took place, and I have listened 
to the oral examinations. As a man who was at a university for eleven years, and as 
one who has had a great deal to do with education, not only agricultural hut other- 
wise, I submit I have some slight qualification for judging as to examinations. I 
can testify that tins examination is conducted by most efficient men, with perfect 
fairness, and with the view of testing the qualihcations of the students and giving 
them every consideration. I give you warning, that if this scheme is knocked on the 
head it will put the agricmltural education clock far further hack than anybody 
realises. Agricultural education is making excellent progress, It has been xuy pet 
hobby, some people say more ray pet hobby than Church matters— I do not discuss 
that— but it is very close to my heart, and nothing has given me more pleasure than 
to see the immense progress of agricultural education in recent years. T implore you 
to do nothing to impede its progress. Continue the examination, and if circum- 
stances change and ir it is thought desirable and necessary to modify the arrange- 
ments, that can be’ done when the time comes. I^et us do our duty to-day and leave 
those who come after us to do theirs. 

Mr A. M. Gordon of Newton said : My Lord Mansfield, niv Lords and Gentlemen, 
— I have been greatly honoured in being asked to second the resolution which has 
been so well and so lucidly explained to you by the Very Reverend Moderator of the 
Church of Scotland. It is unnecessary for me to amplify or attempt to explain 
further what be has so well put to the meeting. 1 will only say that it seems to me 
that these resolutions are but the logical outcome of the situation as it exists at the 
present moment. Either by your presence or your silence, which gives consent, the 
whole body of this Society in June last authorised the Directors to go to the King 
and ask for this supplementary charter to carry out the objects we are endeavouring 
to carry out. His Majesty lu his gracious wisdom hss been good enough to rive us 
this charter. Shall we, if we do not carry out the provisions of this charter, m the 
logical practical Scotsmen we are supposed to be t I say no. There is one manifest 
course at present, whatever we do m the future. We cannot forecast the future, but 
in the present the only course to follow is the one indicated in the resolution wldoh 
the Rev. Doctor has so well put before you. I beg to second the resolution. 

The SacBBTiiRT intimated that he had received a letter from Mr Gavin W. Ralston, 
Advocate, stating that he withdrew the motions of which he had given notice for this 
meeting. 

Professor Wxllsoi,— J have, as a matter of duty, to propose as an amendment to 
this resolution the previous question as to the first section of it, and to add to the 
second section the words : ** ci^lov the Connell on Edocation detailed in the Society’s 
New Charter on Bdnoation.” We have heard that the Society went to the King in 
Council to get this new charter : but what did they do? They put in the fore&ont 
of the petition the Connoil on Education which was in the old charter, and ihey said 
it hid done good work. What we have to oonsider is the question of the mem 
the two authorities on education, the CounoU under the old riiarter, and Mw efforts 
made for the last fonr years under the direction of the Society, who discarded the 
old Council to simplify matters. I sent down a number of itaUstios* If tim Direo- 
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k|i4 ttUtiftiQs th«y would li«ve circulatod them to ffo by, but yon have no 
to M by from that side. What 1 want to show are the results for four yhars 
tipdmr ihal^o systems The Highland Society gave 39 diplomas to men coming up 
eacamjnatlons in Scotland, or 10 annually. The Boyai Agricultural Society gate 
0 , of 17 annually. Those two Societies for four years gave 108 diplomas, or an 
awage of 27 annually. What has this new authority done for education ? For four 
years the combined authority has only given 83 National Diplomas, or an average of 
8 annuaUy—a most miserable result so far as diplomas go. Everv diploma that 
comes to Scotland costs the Highland Society £100, T call that a ridiculous waste of 
public money. There is no diploma on earth worth £100 to the Society. That is 
not the end of the cost. What does it cost to the student ? He has to make two 


journeys costing £7 earh to go to Leeds, £14 to a man who takes it without failure. 
But t^e Society has established a record of two failures for every pass. I call that a 
disigraceful miscarriage of justice. It is nothing short of barbarous that any Society 
should ask men to come from all parts of the country to that examination and fail 
two out of three of tliem. It is nothing short of gambhug. It is as bad as going to 
Monte Carlo, and for the Highland Society, after this has been pointed out to them, 
to insist upon these young Fellows to come forward and spend all that money — T 
think this meeting will not support it. In criticising this I am not standing alone. 
I am at one with practically all the leading agricultural teachers iu the country. 
This is a communication which was made to the joint-body from an association which 
contains nine-tenths of all the agricultural teaching authorities iu the country: 

The examination as now conducted is not in that full touch with the ordinary 


course of study as carried out m the generality of colleges conducting agricultural 
education as it is desirable on all rounds that it should be. The result is that those 
pupils who, under the direction of their teacher, are intending ultimately to present 
themselves for examiiiatiou, ha\ e to be to some extent withdrawn from the normal 


course of instruction and submitted to a course of special preparation for one exam- 
ination." Cram, gentlemen, cram for this examination. “ It is sufficient merely to 
state this to ensure unanimity ol opinion that such procedure militates most strongly 
against that thorough educational efficiency which is without doubt the aim of all 
connected with the examination to promote." Cram, gentlemen , they aie taken out 
of theiT ordinary courses and crammed. Tliat is not my opinion, but the ojiinion of 
the teachers of Great Britain - England, Scotland, and Ireland. Education is a 
practical enterpnse, gentlemen. It is like agriculture, it is like engineering, and you 
must associate with it practical men, the men who have gone through the course and 
men who have taught and examined, and unless you do that you will not get a 
diploma worth anythiug. The association further urged that “Associated with the 
examiners there should bo men now or recently engaged m teaching agricultural 
students.” What kind of a show would you have if all the men who owned stock 
were excluded from judging * What kind of a show would you have if all practical 
agriculturists were excluded from its management ? What kind of a bridgje would it 
be if you excluded from its erection evcrj'body who knew about engineering ? You 
must associate practical men, you must associate educational experts with all these 
examinations. That is what the associated teachers have told you is the cause of the 
failure. What does the proas say? ‘Nature' last June devoted two columns to a 
criticism of the action of this joint board, and the article was referred to in the 
London ‘Times.’ ‘The Times' said: “An article in ‘Nature’ directs attention to 


the fact that ‘ a so-called National Diploma in the science and practice of agriculture 
can now be obtained by any student who passes the necessary examination,’ but it is 
maintained that the diploma in question has no right to the title ‘National.’ It is 
granted bv a joint-committee of two agricultural societies— the Koyal Agricultural 
^iety of England and the Highland and Agricultural Society of Scotland— it should 
therefore be designated ‘the Agricultural Societies’ Diploma.’ To claim for it a 
National importance, and thus to imply that it ranks above all other agricultural 
diplomas, is, it is contended, simply to mislead the public and to assert a position to 
which it has absolutely no right. After describing the origin and history of the 
‘ National Diploma,’ it proceeds to say that if the diploma is to be really national, if 
it is to be stamped with a national authority, the schemes of education and examina- 
tion laid down must not be decided on by tne members of two agricultural societies. 
An outline is given of a committee which would be truly national, and it is added 
that ‘ until such a general body is constituted and authorised to grant diplomas it is a 
misuse of language to speak of a National Diploma in agriculture or dairying.’ As to 
the examination itself, ‘Nature’ expresses the opinion that ‘the character of qur 
whole system of agricultural education depends oh the standard set by what is appar- 
entlv its highest g^e. The present diploma has been given a title to which it has 
no right, and it has failed to justify by us excellence the rank which has been sought 
fw It.’” <A Voice— “ Who wrote that ? *’) I was in the Araentine in June and did not 
know anything about it till I came home. What does ‘The Timas ’ say yesterday ? 
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** Many efforts have been made, both by individilal teaohtm of agrie<Rttio|ta ahU 'Wf 
leading agricnltnral teachers working In co^jtmotion. to tndnoe the m] 

alter its regulations to 1»^ thmn into harmony with educational antboritiaa ; bilk 
the Board being out of touch with eduostional experts, and praoUckUy tntder thr 
gttidanoe of paid officials without any scientific training as eduoationists, has deeHned 
the only assistance that could place the examination on an educatioiud basis. A 
solution of tbe difficulty in the immediate future is now feasible* The educatkmal 
field, so far as diplomas and degrees in agriculture are concerned, is about to be com* 
pletely filled by the degree in agriculture to be given by London University, and bv 
the diplomas of the three Scottish Colleges of Agriculture, arraugements for which 
are now undergoing consideration. A diploma in agriculture forced upon the educa* 
tional world by a non>educational authority in competition with two such stamps of 
educational merit is bound to go to tbe wall, and may be lelt to a well-earned fate, by 
a natural death.'* 

Rev. Dr Qillxrpix, — Who wrote that * 

ProfeM<.or Wallace,— I did, and mv name is there too. The reports of tbe Board 
of Examiners show that “the general standard of the students who came forward is 
lower than liefore.” Tliey added that “this may have been due to tbe youth of the 
students.*' This body is <Wawing young boys from schools who have no claim to the 
diploma. They are getting younger and younger every year— those who go up. 
“ The large proportion of failures shows that many of the candidates presented them- 
.selves after very insufficient preparation. This is especially the case as regards Part 
1.’* As many os twenty-two of the unsuccessful candidates failed to pass in all 
subjects, or all except one. Fancy an examination so much out of touch with pupils 
that so many as twenty -two failed to ]>ass in every subject except one. It is perfectly 
beyond comprehension that an examination should be held bringing up students of 
that kind. A great deal of capital has been made out of those eighty men presenting 
themselves for examination. Many of these men have come up after failure — fifty-two 
last year and thirty-two the year before— eighty four in two years. Eighty-four have 
failed in two years. There is an inducement in the £7. This gambling spirit has got 
into them. They spend t7, and they come up again and they spend another £7f bnt 
they fail. This represents a capital of £600 which those young fellows have spent. 
My motion is tliat the Council ol Education should be associated with the Directors, 
and to advise and help and guide them, so that this absolute muddle may be got out 
of. I don’t want to sto^ this diploma hurriedly. Its fate is certain within two years, 
but we must do something to give these young fellows fair play. I have to ask Mr 
Irving, a man who took tbe diploma, ana a large landed proprietor in Australia and 
also in England, to second my motion He is an Englishman, bnt he speaks with 
a knowledge of the Scottish training. T ha\e asked him to second the motion as a 
special favour, bc'^ahse 1 don’t want a man to second me who will rut me to iiieces, 
as is sometimes done. This man knows the whole business, and I call upon nim to 
second the motion. 

Mr R. J. Irving, Edin]>urgh, — My Ijords and Gentlemen, 1 have much pleasure in 
seconding Professor Wallme’b amendment. I understand by that that what we 
propose now is that the old Council of Education should stand instead of the National 
ACTiculturfll Fixaniiuation Board. T think we are at one in considering that agricultural 
education k* desirable and necessary You are here to look after the welfare of your 
sons. They will probably l>e educated in scientific agriculture. I think we might 
look on this from an educational standpoint, and look at the original Council of Educa- 
tion appointed by charter. They are the President of the Highland Society, the Lord 
Justice -General of Scotland, the Lord Advocate, the I^an of the Faculty of 
Advocates, the Professors of Agricultui*e, Political Economy, Anatomy, Botany, 
Chemistry, and Natural Historj. As far as the Highland and Agricultural Society 
was concerned, the names were the Master of Polwarth, Sir J. H. Gibson-Croig, 
Colonel R. O. Wardlaw Ramsay, Mr W. J. Maxwell, yr. of Munehes. Dr Gillespie. 
Mr Marr, and Mr Cross. The representatives on the National Examination Bourn 
now are the Rev. Dr Gillespie, Mr D. Wilson of Carbeth, Mr Cross of Knookdon, Mr 
Speir of Newton, and the Secretary, Mr James Macdonald. I think that, looking at 
these two Councils firom an educational standpoint, no one can doubt that the new 
body would be strengthened in their opinions by the opinions of tbe educational 
authorities on that first body. There are a number of meu who are not there — she 
professors, besides the Professor of Agriculture, associated in the original body. I 
think what you want your sons to be taught is a real scientific education* When 1 
started in the course some fifteen years ago I took into oonsideration, and ary IHends 
considered with me, three schools of agriculture— two in En^and and one in SoeUand. 

I came across the Border* I think at that time Scotland stood alone fiat u 
agricultural education was concerned* There is no reason why it shonM not be so 
now. It is for you to decide to give your sons a thorough Muosiion in scientific 
agriculture. There are now instead of three eolleges, thirty coUsges up and down the 
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ff«Kl|]ttdiy doet not t&eiai efficiency, and what yon want is to see that 
4^teiroilg)i course of instruction— that yon get in Scotland one or two 
motfttely effieient training colleges. 1 have very mnch pleasure in seconding Pro- 
ll^ior Wallaice*s motion, and I hope yon will he able to lind some scheme whereby 
can establish a training college second to none in the world. I have much 
j^leainre in seconding both sections of the amendment. 

Mr Abohibald MacNkilage, Glasgow,— As one who has taken some pains to 
v^erstand this question, I wish to point out that, in the case of the speech made by 
Professor Wallace, his objection to the governing board of the National Diploma of 
Agriculture is based on the composition of the examining board, whereas the olnec- 
tion of his seconder is based on the composition of the governing board. Now, they 
cannot have it both ways. }f their objection is to the examination board, that is a 
matter which admits of being put nght in committee without any trouble ; but as to 
the governing board, that raises a question of principle as to who is to have the con- 
trol of national agricultural isducation in the country as a whole. And it cannot 
admit of dispute that it is of the utmost importance to agrioultural education that 
those who compose the governing board should be practical agriculturists and not 
university professors, however eminent they may be. Professor Wallace took an 
objection to the new governing board lieoanse on figures it has passed fewer students 
than were passed jointly by the F.H.A.S and the R.A S K. Assuming the figures to 
be correct, what is proved by his figures is not what he seeks to establish. What is 
proved is that the standard of the new diploma is so much liigher than the old ones, 
that in spite of the greatly increased iacilities in this country, and the greater 
efficiency of the colleges, it is much more difficult to take a new diploma than the old 
ones. I cannot conceive that a company of intelligent men, having the desire to do 
the best for agrioultural education, can have any objection to this. It must be 
admitted by every reasonable man that it is the chief merit of the National Diploma 
that it aims at a mgh standard, with the result that not merely does it pa^s men of 
high efficiency and high standard, but its high standard is the means ot grading up 
the teaching standards of all the colleges and ceitificates that are gi anted. Professor 
Wallace took great objection to the examining board ot the National Diploma m 
Agriculture He did not tell us who composed that examining boaid. I would wish 
that this splendid meeting of Scottish agriculturists would settle once and for all 
what is their opinion concerning the examining board for the National Dqdoiua. 
There are two nrinoiplca put befoie this meeting The first is that the examining 
board for the National Diploma shall consist of men who are absolutely free of bias 
in respect of the students who come before them — in other words, that no professor 
of any college shall have a say as to whethei these students pass or not. rrofessor 
Wallace’s point is that on this examining board there shall be piofessors who have an 
interest, who cannot fail to have an interest, not in all the students in common who 
come before them, but in one or two, or six out of thiity, who Lfippeii to have been 
educated in their colleges ; and I ask any fair-minded man who is desirous that the 
best men should get the diploma, and that it should represent the best attainment, 
whether the principle adopted by the National Diploma is not an infinitely fairer 
one than the one Professor Wallace advocates. On the examining board the practical 
man, the practical farmer, holds the balance of power, and I maintain he is the nght 
man to hold it in the case of a National Diploma. 

Mr Hbdlbt Smith, Whittmghame, — I wa^ a humble member of the directorate 
when this change was made— to combine the examinations of both Societies into one. 
I thought it was a good thing, because many of the Scottish students went to England 
wd many English students came to Scotland, and it was a good thing to unite them 
in a National Diploma. It is, however, quite open to us to consider whether it has 
been a satisfactory scheme, ^me members of the Society do not think it is satis- 
factory, and from the number of students who come to the examination it does not 
appear to be quite satisfactory or popular. It cannot be extremely popular if can- 
didates do not go up. I should like to get more information. Why are the numbers 
of the successful candidates not mentioned in the * Transactions ’ both in England 
and Scotland, and also the names of the examining board ? We are told in a circular 
that there w^re eighty candidates, but it is not said whether they were in England or 
Scotland, or whether they went up for dairy diplomas. The dairy examination is 
held in the dairy district. If the dairy examinations were arraoged along with the 
esam^ations for the imcultural diploma it would be an advantage. 1 was^lad to 
hear the right reveremT gentleman say that that migM be consider. I am glad to 
■ee that not much has b^n said against the charter. N is merely confusing the issue, 
and is only a technical objection. 1 would move that the Directors be requested to 
give fun information at June meeting of the number of students who attend the 
next examination, whether in England or Scotland, and the names of the successful 
candMutes. Mr MacNeOage has laid down one important principle— that the ex- 
amfnlng body should not consist of professors who have an interest tn the students. 
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Who ora tho oxamlaera in Bdinbuigh tor tfao madlcftl dagvees 9 9lho profiMtolNi 
leotnre to the studonta have a voioe in the eamninationa. I thi»k tvinM 
moving any amendment, we might get snore information. 

Mr PtTgB Ftshb said it was men like himself who have young sons coming up Ibr 
education who are entitled to apeak on this matter, and, while he did not blauie OiMi 
aide or the other, he moat decidedly said there is a want of a cniricnlnm doeely oon- 
nected with the npbrinring of our farmers* sons. 

Mr AiTKXtf , Norwood, Lockerbie, —I would like that we should have a clear under- 
standing of the issue before the meeting. We have heard from Dr Gillespie that the 
effhct of his motion would be to continue the National Diploma for a certiun tiin& l^t 
we have not heard from Professor Wallace what this Council of Education would put 
in its place We have had for these last four or five years an examination which 
recognised to be the leading examination in the country. We are not told by the 
mover of the amendment what is to be put in its place, and it would be absurd for us 
to swop horses in this way without seeing what like the other beast is. I think the 
tr«ie course for the Society to follow is to mark time foV a year or, two. because you 
have to bear in mind that we are to have a new college in Aberdeen, You have only 
recently established one in the east here. It seems to be the likelihood when these 
colleges get a little stronger that they niay ask to have a joint<examiuation between 
the three colleges. 1 think that such an examination might probably very well take 
the place of the National Diploma, but it seems to me that the time has not yet 
arrived. 1 think before we begin to change again, not knowing what we are to have 
in the future, we should mark time, and I support the motion which has been made, 
so that we may know for some years what we are to get. I do not think that the 
Society will have more faith In the old Council of Education than they have in the 
present Committee of Education appointed by the Society, and in close living touch 
with the members of the Society 

After some remarks by Mr Milue Henderson, 

Rev. Dr OiLLEsriJ* replied on the discussion He said, — As to the lack of students, 
you must first catch your hare liefore you cook it , and if Edinburgh had sent its fair 
proportion, equal to Glasgow and Aberdeen, the numbers would have been as largjp as 
in former times As to the examiners, for twenty years on the Council of Education 
I opposed the employment of teachers examining their own students, and I was 
looked at askance by professors and others, and was thought to be a revolutionist for 
proposing such a thing. We have steadily opposed that on the Joint-Board, but we 
nave some ex-professors and teachers who are most valuable — more so than those 
teaching just now, because you cannot get the latter without bias. While human 
nature is what it is, you cannot get them free from bias. As to Mr Smith’s remarks, 
the number of students quoted did not include dairy students. 

Professor Watxaob asked and received permission to make a few remarks. 
What his motion meant was that the Council of Education should be associated 
with the Directors to wind up this business. It would take a year or two, and then 
the colleges could take the matter up themselves. It was a mistake to allow three 
or four men to wind up this bungle, and he hoped they would all support his 
amendment. 

On a vote being taken on Professor Wallace’s amendment by a show of hands, four 
members voted for it On Dr Gillespie’s motion being put to the meeting as a sub- 
stantive motion, it was earned with acclamation, two members voting against it. 

Sir John Qilmour moved a vote of thanks to the Chairman, and the proceedings 
terminated. 


GENERAL MBBTriNG, IsT JUNE 1904. 

The Right Hon. the Earl of Maksfisld, President of the Society, in the chair. 
Office- Bearers, 

The Bborktary submitted the following list of office-bearers, as recommended by 
the Directors 

The Earl of Egliuton and Winton, Vice-Preaidents-^Bit John Stirling 
Maxwell of Pollok, Bart., Id.P, ; Sir John Ure Primrose, Bart, Lord Provost cn 
Glasgow ; Colonel Frederick G. Blair of Blair, C.B., Dairy, Ayrshire ; Mr Charles 
Howatson of Glenbuck. Ordinary Direcfors-^olonel Duo^n of Oargen; Messrs 
John M*Hutchen Dobbie, Cam^iend ; William Ta^or, Park Mains ; David Wilson, 
D.So., of Carbeth ; W. S. Ferguson, Pic^onbiU; fi, M. Leadbettsr, Letforwood ; 
Thomas Gordon Duff of Drummuir ; John Maepherson Grant, yr. of BsHindalloch. 
Extraordinary Bireetors-Sir Charles Bine-Benshaw, Bart, M.P., of Bsmehan; 
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E. Kiag 8tftir»rt of Moxdovtotm ; tnd Messni J» Caixmbell Haggs 

CiiUo ; B. A. Oswald of Atiobancntive ; James Campbell of Kilberry ; J. Windaor 
Botbesi^: J. Harling Tomer, Portland Estate Office ; John Speir. Newton 
; Walter Bliiot, Ardtomlsb ; R. C. Moiray of Spittal ; R. Shirra Gibo, Boon ; 
John H* Martin, Midcalder ; C. M. Cameron, Balnakyle ; Robert Paterson Hill of 
Drip; John Ballingall, Danhog; F. W. Christie, Hairsie Mains; John Wilson, 
ISdmburgb ; Andrew Ralston, Gliunis ; John M. Aitken, Norwood ; James 1. David- 
son, Bangbton BCains. 

Perth Show, 1904, 

Mr W. S. Fsbouson reported as to the arrangements for the Show to be held at 
Perth on the 19th July and three following days. A beautiful and nuusually con- 
venient showyard would be provided on Gie South Inch, and the town of Perth, 
besides giving the use of the ground free of rent, also undertook to let the Society 
have a supply of water free of charge. The County Councils, as usual, supported the 
Society llbetally. The Perth Show division of the county of Perth contributed a 
sum of £4hJ, Us. 4d., and the county of Fife a sum of £378, 7 r. 4d., raised by means 
of a voluntary assessment upon owners of lands and heritages. Contributions simi- 
larly raised are also proposed by the western division of Forfar and by the county of 
Kinross. A large collection of implements and machines have been entered. A trial 
of a^cultural motors will be an interesting feature in connection with the Show. 
Bn tries of live stock do not close till Monday, 18th Inst. 

Glasgow Show, 1905. 

Mr Albx. Cross reported that arrangements for the Show of 1906, to be held at 
Glasgow, progressed f>atisfactonly. With the exception of the county of Argyll, all 
the counties in the district had agreed to raise by voluntary assessment the usual 
contributions in aid of the expenses of the Show. It was much to be regretted that 
the majority of the Council ot Argyll had not agreed to fall into line with the other 
counties, and make a voluntary assessment. 

Mr MacN rtlaos explained that he understood the reason why the County Council 
of Axgyllshire had done this was not because of any lack of courtesy towards the 
county or to its representatives on the part of the Highland Society, but because 
the maionty of the Council sliared the views of the late Sir Robert Meiizies regarding 
the clipping of blackface sheep, and also some of the niemliers felt rather strongly on 
the suDject of representations made to the Board by the Highland Cattle Society. As 
he understood it, the complaint was not against the Highland Society for anything 
they had done, but rather because there was dissatisfaction with its policy in these 
two particulars. 

Dr GiLr.KSPiE said that the Couiitv Council of Argyllshire cou»d hardly expect to 
control these interests. The Highland Society’s Directors had done their h^t to meet 
the prevailing view regarding the clipping of blackface sheep and the date from which 
Highland cattle ages should be calculated. He hoped that the individual members 
of the Society in Argyllshire would contribute to the local fund. 

Tlie Chairman joined in this hope, and trusted the County Council would recon- 
sider its position. If not, he hoped there were many friends in Argyllshire who 
would help. 

Border Show, 1906. 

Sir James Gibson-Craig, Bart., stated that the -Directors had appointed a com- 
mittee to consider and report as to the centre at which the proposed Border Show of 
1906 should be held. 

Mducation, 

Dr Gillbspib reported on the results of the examination for the National Diploma 
in Agriculture, held at Leeds on 9th May and three following days. In all seventy- 
five candidates entered. Three did not come forward, and one who began the ex- 
amination took ill and retired. Of the forty -six who sat in Part 1., thirty-five passed 
and eleven failed. Of the twenty-five wno sat in Part II., twenty obtained the 
diploma and five failed. The gold medal for the highest number of marks in the 
hononrs list vas won by Mr H. G. Bird, a student of the Yorkshire Collar Deeds. 
Students from Scotland, eleven in all, made a very creditable appearance. & Part I., 
six came from the Gla^w and West of Scotland College of Agriculture. Five of 
these passed, and the other failed in one subject only. An English student entered 
from Edinburgh was unsuccessful in Part I. In Part II., two entered from Glasgow, 
one obtMning the difdoma and the other failing. One student from Aberdeen obtained 
the diploma, as did an Bkiglish student from Edinburgh. It is thuswebserved that of 
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Mglit ftftdeiits entered from tlieOliMfQfir «itd WMt of Scotkod AgrtOOltitm 
no lower than six were sncoeeafkil. IforeoTer, tt sbotild be mehttonOd ibat 
Straihers, the Glasgow student who obtained the diploma, had the highest pMiM 
of marks over the two parts of tho examination, and only lost the gold medal hqr 
having a few marks nUder the honours level iu agriculture* 

Mr HtDuey Smith asked if the names of the successful candidates oonld 'bh 
printed in the 'Transactions.* He moved accordingly. 

Mr Gbobob Prbnticb seconded, and it was unanimonsly agreed to. 

Sdmce Department. 

l>r Wilson of Oarbeth. Convener of the Science Committee, made appropriate 
reference to the death of toe Society's consulting chemist, Dr A. P. Aitken, remark- 
ing upon the great loss sustained by the Society. He explained that the Direotore 
him thought it advisable to delay for a little the tilling up of the office of consnUlpg 
chemist, and had arranged in the meantime to have analyses for members carrlra 
through by Mr J. W. Black, who had been Dr Aitken's chief assistant for several 
years. Beferring to the work of the Science Department, it was stated that the 
manure and mutton experiments are still being continued at Sunderland Hall, Boon, 
and Naeiuoor. It was honied that by the end of the current year these cxpertments 
might be found to be sufficiently advanced to admit of a report being published as to 
the results so far obtained. The Directors were gratified by the success which had 
last year attended the working of the Society’s Milk Record Scheme, aud were 
pleased to be able to have the scheme again in operation this year in the county 
of Ayr. 

Botanical Report. 

The following is Mr A. N. M‘Alpine' 8 report, which was read by the Secretary: 
"1 have the honour to report that during the past season I have tested over 220 
samples of grass aud clover seeds. I would hpeemUy draw the attention of members 
to tne fact that mixtures of seeds are not tested, aud I do this because segeral 
mixtures have been sent to me for examination, with the request that I should sep- 
arate the mixed ingredients and separately test their germinating power. I have 
examined several samples of red clover containing seeds of the parasite dodder 
{Cuscuta trifolk\ and it will be interesting to observe whether outbreaks of dodder 
occur in those places where such seeds have been sown. I would notice further that 
several farmers are iutro<lucing into their mixtures suth seeds as those of tall oat- 
grass, kidney vetch, chicory, aud burnet. The bumet samples submitted to me have 
usually contained a considerable ])erceutage of sainfoin. 

The following tabk* shows the maximum and ininimum >alue of the samplef., that 
is purity multijihed by germination ; — 



Vhutrs. 




Maximum 

Minimum 

Hard, 
per cent 

Name of seed. 

value 
per cent. 

value 
per cent. 

Red , 

99 

84 

OtolO 

White 

95 

70 

2 to 21 

Alsyke 

99 

82 

1 tol6 

Trefoil 

99 

70 

Oto 5 

Kidney vetch 

95 

90 

2 to 6 


Qtcls^^s. 

Maximum 

Minimum 

Name. 


value 

value 



per cent. 

per cent. 

Perennial ryegrass 


98 

65 

Italian ryegrass 


99 

7^ 

Timothy . 


98 

78 

Meadow fescue 


99 

64 

Tall fescue 


78 

68 

Hard fescue 


95 

79 

Tall oat grass 


90 

60 

Cocksfoot 


92 

50 

Meadow foxtail 


78 

64 

Greeted domtail 
Bmooth-etmked meadow grass 


95 

80 

71 

40 

Rough-etalked meadow grass 


69 

60 
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' Hr fitmm otdled Attmitiou to the efforts which the Society had made, aloi^with 
Iht Royal Agriealtuval Society, to have re^rts on botany put before the paMio in 
aiipQlbr tertaa. Formerly there was mat difficulty in really knowing what was meant, 
as &e same terms were not used by all botanists. This difficulty had now been 
largely got ov^, and this section of the Society’s work was much more useful than 
> fmis^y. 

N*w Chabtsu and National Diploma in Ageioulturb— Professor 
Wallace’s Acousations. 

Dr Gillesfib, on behalf of Lord Mansheld, read the report of the Committee 
appointed to consider Professor Wallace’s accusations in reference to the application 
for the New Charter and the National Diploma m Agnciiltnre. The report is 
as follows: — 

** The Board of Directors, at their meeting on 6th Apiil 1904, resolved, on the 
request of the Secretary of the Society, to appoint a Committee of their number to 
investigate certain accusations nia<le against Hhe Executive ol the Society ’by Pro- 
fessor Wallaoe of Edinburgh University in a printed letter dated 2nd April 1904, 
and circulated by him amongst ibe members of the Society. 

‘<The Committee was appointed as follows: The Earl of Mansfield, Chairman of 
the Board of Directors , Sir James H. Gibson-Craig, Bart. ; Mr Alex. M. Gordon of 
Newton ; Dr Wilson ot Carbetli ; Dr Gillespie ; Mr W. S. Ferguson ; Mr Jonathan 
Middleton-; Mr R. Shirra Gibb ; Mr Alex. Cross. 

“The Committee met in the Society’s Chambers on Wednesday, 4th May. 
Apologies for absence were iotimated from the Earl of Mansfield and Mr Gordon of 
Newton. The other members wore present. Dr Gillespie was called to the chair. 

“The following letter, addressed to the Cliaiiman of the Committee by the 
Secretary of the Society, was read: — 

“ ‘ Zrd May. 

“ * Sir,— I n reference to my request that a Committee should investigate the 
Circular issued by Professor Wallace to the members of the Society of date 2nd 
April, I beg to be permitted a word of explanation. 

“ * It 18 far from my wish to discourage fair criticism. Therefore, as regards all 
the contents of the Circular which the Committee regard as coming under that 
category, whether it be accurate or not or warranted or otherwise, T leave myself 
absolutely in the hands of the Committee, assuring them that I shall cordially assist 
them to the best of my power in whatever investigations, it any, they think proper 
to make. 

“‘But it seems to me that I am well justified in asking the judgment of my 
Directors as regards two matters dealt with in the Circular. 

“ ‘ 3. The second paragraph of the Circular imputes to me g. ively improper con- 
duct. Among other things it was said ; “They (‘the Executive’) have acquired a 
wide but unenviable reputation for employing means by which ends are sought to be 
gained and objects accomplished, while salient facts within official knowledge are 
suppresseil which the ordinary course of business and fair dealing lietween man and 
man demand should be made known.” 1 respectfully ask the (’ommitti^c to decide, 
after investigation, whether any fact or any instance justifies the imputations con- 
tained in that paragraiih. 

“‘2. In paragraph 6 an accusation of a different kind is made— namely, that of 
having stated as fact that which was not true. The word “ misrepresentatiou ” is 
used, and the tenor ot the paragraph suggests disingenuous dealing. I respectfully 
invite the Committee to decide, after investigation, as to the justification for each and 
all of the allegations and suggestions of the nature which I have mentioned. ~1 am. 
Sir, your obedieut servant, JAMES MACDONALD, 

Secretary, 

“ ‘ The Chairman of the Committee appointed 

to investigate Professor Wallace’s Circular.’ » 

“The Earl of Mansfield, as Chairman of the Board of Directors, had written to 
Professor Wallace, inviting him to attend that meeting and submit any observations 
he might desire to place before the Committee. The followiug reply from Ihrofeseor 
Wallace was read:— 

“ * Holm Hill, Thornhill, 
Dd%[FRiS8SHiRK, A^Hl 26, 1904. 

“ ‘ Dear Lord Mansfield, 

“ * Highland Society Methods Iniestigation Committee, 

“‘In answer to your invitation, dated 22Dd April, I shall be glad to attend tbe 
Committee Meeting on May 4th, at 2.16 f.m., but it is quite contrary to legal custom 
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to lubmit eyidence to be lod before « tribmud for the infonnatioa of the e ^p oi d fe 
party before the event. n 

** * 1 hope yon wUi excnee my dedinliig to accept yonr dictum l&at I haMre madh 
personal aecneations against anv individual as an individnaL My case is that oerbhl 
me^ode employed ^ ue Highland Society Office or Executive, or whatever you may 
prefer to call it, at George Iv. Bridge, are not creditable to a great national Society. 
1 shall be prepared on the 4th to subbtautiate my statements, out under the peculiar 
position — vis., the Committee being composed of interested individuals, and pre- 
sumably under the influence of those methods to which 1 take exception — 1 must 
insist on shorthand reporters being admitted to record an independent report of the 
proceedings. Should your Committee see flt to decline this, the only unprejudiced 
method ot settling the matter, the public must be left to infer that the case will not 
bear thorough or public investigation. Under these conditions I leave the matter 
entirely in your Lordship’s hands. —I am, yours faithfully, 

*^*Robsbt WALLaCB.’ 

* ** Having deliberated, the Committee came to the unanimous conclusion that they 
could not take it upon themselves to admit representatives of the press to the meet* 
mg. The duty laid upon the Committee was simplv to investigate and report to the 
Board of Directors. The question of publishing the proceedings, therefore, did not 
rest with the Committee^ but with tbe ^ard of Directors. 

“ Professor Wallace having been invited into the meeting, and having had intimated 
to him the decision of the Committee as to the admission of representatives of the 
press, requested to be allowed to have present a shorthand writer employed by him- 
self. He expressed his desire to be heard by the Committee only on his own con- 
ditions, whicn were that the shorthand wnter referred to should be present to take 
a report of the proceedings, and that, after the Committee had made tneir report, he 
(Professor Wallace) should be at liberty to make what use he desired of his shorthand 
writer's report of the proceedings beiore the Committee. 

** The Chairman again explained that it was not m the power of the Committee to 
enter into any arrangements as to the pubbcation of tbeir proceedings. He fiirther 
stated that the Society’s official shorthand writer would be present and would take a 
full report of the proceedings. Professor Wallace was not satisfied with this, stating 
that be would not rely on the accuracy of the official report. 

It was suggested to Professor Wallace that as his accusations against the Society's 
Executive were written and printed, the fairest course for him would be to submit in 
wnting any explanations or observations he desired to lay before the Committee with 
regard to these accusations. Professor Wallace would not agree to this, and soon 
after left tbe meeting. 

“ It was resolved that the Secretary be instructed to communicate with Prolersor 
Wallace, oflenng him another opportunity of submitting lu wnting any statement he 
might desire to lay before tbe Coimnittee m regard to the questions of fact which the 
Secretary specially wished the (’oinraittee to investigate. 

** After lurther deliberation the meeting terminated, the Committee having de- 
cided to meet again on Wednesday, Ist June. 

**The Committee met again on Wednesday, 1st June. All the members were 
present excepting Sir James H. Gibsou-Craig, Bart., and Rev. Dr Gillespie. The 
chair was occupied by the Earl of Mansfield. 

The Secretary *^tated that, iii accordance with instructions from last meeting, he 
had written to Professor Wallace, and bad received a reply, dated 16th May 1904, 
which he now read. Professor Wallace would not submit any observations m ivrit- 
ing, but enumerated conditions upon which ho would be prepared to make verbal 
statements before the Comimttee. I'he Committee, being unable to entertain the 
conditions suggested by Professor Wallace, decided to proceed with their investiga- 
tions. 

** It was resolved that attention should be confined to the matters of fact specially 
adverted to in the Secretary’s letter. Having carefully investigated these matters, 
the Committee now report upon them as follows : — 

“1. Tlie statement of Professor Wallace as to * the Executive' suppressing scdient 
facts which should have been made known is entirely unfounded. 

“ Every step which was taken by * the Executive ^ in connection with the applica- 
tion for the New Charter was taken not only with the full knowledge and approval 
but bv the specific instructions of tbe Board of Directors. Moreover, it is not tbe 
case that any facts which should have been made known were suppressed by any one. 

** By desire of tbe Directors, detailed information was not only published m the 
Scottiab newspapers at the time, but was also specifically commonlcated to the 
Government Departments charged with the merits of the question as the 

granting of the oharter— vix., the Scotch Education Departinent and the Board of 
Agriotiltare. Moreover, the Chairman of the Board of Dfareoion and the Secretary, 
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i^pon the initnictioiii of the DirectorB, waited tipon the Scotch Bdeoation 
Dfe^ienitieiit to afford supplementary information and to give such explanations as the 
penaartiae&t mi^t desire. 

The paragraph m question here is the fifth in Professor Wallace’s circular. It 
Heads:* ^Further^ it is not true that 1 ever “interested myself” or “gave cordial 
support and assistance in the institution of the National Diploma in Agriculture.*’ 
Bpe^ precautions were evidently taken that 1 should have no opportunity of doing 
so. Nor is this an ordinary misrepresentation ; it is seriously aggravated by the fact 
that the Secretary of the ^ciety made a similar statement at a meeting of Council 
on Education more than a year ago, and when called upon to substantiate it utteily 
fkiled to do soj but, on the contrary, produced documentary evidence which showed 
that the assertion was unfounded.’ 

** ^6 Committee find that the official documents show conclusively — 

“(a) Tiat it is the case that Professor Wallace interested himself and gave support 
and assistance in the institution ot the National Diploma m Agriculture. 

**(6) That Professor Wallace’s statement that precautions were taken that he 
ahouia have no opportunity of interesting himself or assisting in the institution of 
the National Diploma in Agriculture is unfounded ; on the contrary, the fact is that, 
in two ca^cities (as a member of the Council on Education and as a member of the 
Society’s Board of Examiners) he was invited to — and did — interest himself and assist 
in the institution of the Diploma. 

“(c) That the Secretary was correct in reminding Professor Wallace at the meeting 
of the Council on Education on 7th January 1903, that at the outset he (the Professor) 
had approved of the lustitutiou of the National Diploma in Agriculture, and had 
assisted in adjusting the Aegulations.^ 

“The Committee have docketed the oflBcial papers, which have to a large extent 
formed the ground** of their report ; they now place these papers on the table along 
with their report, and recommend that they lie in the Society’s ofhce for the inspec- 
tion of any members of the Society who may at any time desire to see them. 

“ (Signed) MANSFIELD, Chairman. 

“let June 1904.” 

Dr Gillespie also read Professor Wallace’s letter of 16th May 1904, and stated 
that the leport of the Committee was submitted to the Board of Directors that 
day, when the following resolution was unanimously adopted; “The Board of 
Directors approve of and adopt the report, and desire to express regret that a man 
in the position of the Prolessor ot Agnculture in the University of Edinburgh should 
have written and published a letter of the nature of that which has caused this 
investigation.” 

Mr Gkobgb Prbnticb thoroughly understood the situation nov', and was quite sure 
that, after the exposition given by Di Gillespie, the members < f the Society would 
be perfectly satisnecl, and have no difficulty in adoptiug as theiis the resolution of 
the Directors. Although the Directors had not asked the meeting to express an 
0 ];}inion, yet he took the lilierty of moving that they approve of the report and of the 
Directors’ deliverance thereon. 

Mr CoNftTABLE seconded, and the motion was unanimously agreed to. 

On the motion of Mr Gordon of Newton, a vote ol thanks was accorded to the 
chairman. 


GENEKAL MEETING IN THE SUOWYABD AT PERTH, 

20th JULY 1904. 

The usual general meeting of members of the Society was held in the Showyard 
pavilion. There was a crowded attendance, and the Earl of Mansfxblo, President 
of the Society, occupied the chair, having on his nght the Earl ot Onslow, Minister of 
Agriculture. Amon^ others present were the Earl of Kinnoull, Lord Provost JLove, 
the Rev. Dr Gillespie of Mouswald, Sir John Gilmour of Montrave, Sir Archibald 
Buchan- Hepburn of Smeaton, Sir Robert Moncreiffe of Moncreiffe, Sir Alexander 
Muir Mackenzie of Delvine, the Master of Polwar^ Mr A. M. Gordon of Newton, 
Mr Douglas Fletcher of Rosehaugh, Captain OlayhinI Henderson of Inveigowrie, Mr 
Macduff of Bonhard, Mr Gordon Ihiff of Drummuir, Banff; Mr M^Hutc^n Dobbie, 

1 The SecretatT explained to the Committee that be was under a misapprehension at that 
time in stating to Piofessor Wallace that part of the documentary evidence refeir^ to was 
written by him (Professor Wallace); it was written M him, not hy him— by Principe Wright 
on Professor Wallace, the late Dr Aitken, and himselt ^ 
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Voles <if Thanks, 


The Bev. Dr Jdhk Gillbapib proposed & vote of thanks to the Lord Proi^t, 
BCagistratei, and Town Council of Perth. He said they of the HigMand Sooi^ 
were greatly indebted to the Corporation of Perth for the cordiality of the reoeptkm 
which they had always given since the Highland Society met in that impemttt 
centre. 

Mr Gordon of Newton seconded the motion, which was adopted. 

Lord ih-ovost Love said that on behalf not only of the Cori>oration and the people 
of Perth, but also of a very large proportion of the people of Perthshire^ he gave the 
Society a hearty welcome to the F^air City. 

Sir Arouibald BooHAK-HRpBnRN proposed that the thanks of the Society be 
given to the subscribers to the fund in aid of the Show, and to the donors of special 
prizes, for the liberal support they had given to the Society. The amount whicn had 
been dveu was £1108, 14s. 2d., which showed that the subscriptions bad been on a 
very liberal scale. 

Mr Jonathan Middleton, Clay of Allan, seconded the motion, which was adopted. 

Mr William Ddthie, Oollynie, proposed a vote of thanks to the local committee 
for their assistance m promoting the success of the Show. 

Mr Gordon Doff of Drummuir seconded, and the motion was adopted. 

Mr Ferguson, Pictstonliill, chairman of the local committee, in responding, said 
the feature of the committee was its enthusiasm. Every man of them felt that like 
members of a regiment success depended on individual effort. 

The Chairman said he had to usk the meeting to give a very hearty welcome to his 
Majesty’s Minister of Agriculture. Lord Onslow had been good enough to come from 
Loudon to visit the Show, and wouM have to return that evening. His visit to the 
Show showed how much he appreciated the work that was done by them in Scotland, 
and it was accordingly their due to give him a hearty welcome. 


Speech by Loni Onslow, 

Lord Onslow said he had to thank the meeting most sincerely for their welcome. 
He could assure them that he had no greater ideasure than in performing a duty 
which he held to be that of every person holding his office, of making liimself acquainted 
with agrumlturists in all jiaris ot the kingdom. Especially was it pleasant for him to 
come down to such -a well-organised Show, with magnificent exhibits, in which the 
union of chnn'h and ag»'iculture was so marked a feature. Above all, it was a 
pleasure to see how they were able to attract those who lived in the neighbourhood, 
whether they were agricult unsts or not. Coming not very many weeks ago from the 
Show of the Ko\al Society in London, one could nut help feeling that they had in 
a perambiihiting exhibition such as this an enormous advantage over one which was 
stationary. Such an exhibition, conducted on such lines, brought the best products 
of agriculture to the door of every farmer. He would not trespass at any length 
upon their attention, as he would have another opportunity of addressing an assem- 
blage of Scottish ngriciUturisth in Glasgow in October, under the auspices — he forgot 
exactly the technical name of the Society, but ho always called it the Society for 
Heckling the Minister for Agriculture. He must congratulate them on the very 
prosperous season, compare<l at any rate with last year, which the farmers of this 
country were en joying. He only hoped that prices would keep up~that as wool was 
'going up, so other prices might increase, and that they might derive greater and 

{ greater reward from their laoours and the investment of their capital. When he 
leard the Lord Provost talking about whisky, he reflected how great an advantage it 
must be that they were able to derive from the local taxation, or what they in Eng- 
land called the whisky money, so large a proportion for the purpose of technical 
education. He had seen part of the Show, and he hoped to see the rest of it thit 
afternoon. He was quite certain that the Highland and Agricultural Society was 
one of the greatest bulwarks and props of agriculture in this country. 

Sir John Gilmook proposed a vote of thanks to the President, the Earl of Mans- 
field, who had occupied the position as head of the Society not only in name but in 
deed and truth. He was a man upon whom they could rely, a man of whom Scotland 
was proud, and of whom Scotland would be prouder still. 

The Chairman, iu resjiondiug, said he was glad to know that the Show promised 
to bo one of the most successful that the Society had ever held> and it was a satisfac- 
tion to him that he had been privileged to occupy the chair of the Society during the 
past year. 
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ANNIVERSARY GENERAL MEETING, 11th JANUARY 1906. 

The Right Hon. the Earl of Maksfibld in the chair. 

Honorary Members. 

The following were elected honorary members: Sir Henry Craik, K.C.B., late 
secretary, Scotch Education Department, Loudon ; Sir Thomas H. Elliott, secretary, 
l^ard of Agriculture, London. 

New Members. 

One hundred and sixty-seven new members were elected. 

Finance. 

Sir John QiiiMOUR, in the absence of Sir James H. Gibson-Craig, honorary treasurer, 
laid on the table the volume of accounts for the year to 30th November 1904, as pre- 
pared by the Society's auditor. The outlays for the year amounted to £12.689, while 
the income, including £822 of life subscriptions, reached £14, .333. The Perth Show 
left the handsome surplus of £1828. In connection^ with the promotion of agricul- 
tural education special grants were made during the year of £300 to the building fund 
of the Edinburgh and East of Scotland College of Agriculture, and of £100 for agn- 
oultnral equipment for the Duchess of Sutherland’s technical school at Golspie. *^6 
Society’s grants to local shows and competitions exhibit a further increase, the amount 
for the past year being £637, as compared with £847 nine years ago. 

Argyll Naval Fund. 

Mr Gordon Duff submitted the accounts of the Argyll Naval Fund for 1903-4, 
which showed that the income for the year amounted to £222, 7s. 8d., while the 
expenditure was £200, in grants of £40 each to 6ve naval cadets. One vacancy had 
occurred during the year in the list of beneficiaries by the promotion to the rank of 
lieutenant of Mr J. Douglas Campbell, grandson of the late Sir John Campbell of 
Airds, Arcyllahire. From several well-qualified applicants, the Directors, on the 
recommendation of the Committee, nominated Mr John Stuart Binny Scott, son of 
the late Captain Scott, R.N., to the vacancy thus caused. 

• Petth Show, 1904. 

Mr W. S. Ferguson reported upon the Show held at Perth in July 1904. The 
weather was, on the whole, favourable, and the attendance of the public was little or 
nothing short of the highest expectations. Not for many years has there been another 
display of farm live stock of equal merit in the Highland Show. Almost all the 
sections were well filled, and by most of the breeds a remarkably high standard of 
qualit^r and character was attained. The collection of implements and machines was 
exceptionally large and of high excellence. The local authorities in town and county 
co-operated heartily with the Society, and as a result a bountiful measure of success 
attended the Show. By voluntary assessment the County Councils of Perth (Perth 
Show division), Forfar (western division), Fife, and Kinross raised a local fund of 
£1110 in aid of the Show. The receipts exceeded the expenditure by about £1828. 
Mr Feiguson added that he was proud indeed to be able to place before them such a 
veiy satisfactory report, and he was sure that when the time came round again, in 
eight years, for the Show to visit Perth, there would be no question as to whether it 
should do so or not. 

Glasgow Show, 1905. 

Mr Alex. Cross reported that arranaements were well advanced for the Show to be 
held at Glasgow on Tuesday, 4th July 1905, and three following days. The Show will 
take place in the grounds of the Gliwgow Agricultural Society at Scotstoun, in con- 
nection with which there are excellent railway and tramway facilities. He was glad 
to be able to say that all the counties in the district bad now arranged to raise con- 
tributions to the local fund by means of voluntary as|^sment8. A very liberal price- 
list had been arranged, and a successful Show might be confidently looked forwara to. 

Border District Show, 1906. 

Mr Jonathan Middleton reported that the Show for 1906 fell to be held in the 
Border district, and the Directors had resolved that the Show WUl take place at 
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Peebles. Peebles, he thought, had put its best foot foremost, and althoajgh it eonld 
not be said to be in the centre of the Border district, he thought it was quite ealtalde 
for the Show. 

Sdvnhwrgh ShoWf 1907. 

Mr M*Hutchen Bobbie moved the resolution of the Board of Directors that the 
Show of 1907 be held in the Edinburgh district, provided satisfactory financial and 
other arrangements could be made. 

The motion was seconded, and imanimously adopted. 

New Royal Charter and AgrtcvlturaX Examinations, 

Dr Gtllebfxe submitted the following resolutions on behalf of the Board of 
Directors ; “(1) That the Council of the Highland and Agricultural Society of Scot- * 
land on Education, constituted and appointed in pursuance of the Society^ Charter 
of 1856, be, and hereby is, susiiended and discontinued until the Society shall other- 
wise resolve, (2) That the powers conferred by the Society’s Charters of 1866 and 
1904 of appointing a Board of Examiners, of conducting examinations, and of granting 
diplomas, and all the other powers conferred or confirmed by the third clause or section 
of the Society's Charter of 1904, in so far as it may from time to time appear to the 
Directors of the Society expedient to exercise these powers, or any of them, shall be 
exercised by the Society through the Directors of the Society, or throng any Com- 
mittee or Committees who may from time to time be appointed by these Directors for 
the purpose of exercising all or any of said powers. (8) Tliat the following byelaws 
applicable to the Society’s Charter of 1856 be, and hereby are, annulled and repealed 
— VIZ , That in terms of the Charter the Society shall nominate seven members to act 
on the Council of Edu^iation , that, in view of the Royal Agricultural Society of Eng- 
land and the Highland and Agricultural Society oi Scotland having arranged to 
establish a joint-examination for a National Diploma in Apiculture, the Council 1^ 
authorised to discontinue the Highland and Agricultural Society’s examination in 
agriculture.” He assumed he did not require to say anything m supfiort of these 
new byelaws, except this, that while the ola Council was proposed to be discontinued 
in the meantime, it was only right that he should propose the thanks of the Society 
to the gentlemen who had eoinpobed it, and especially to the official gentlemen in 
Edinburgh who had no direct connection with agTiculiure, but who had helped them 
greatly, and taken voiy deep interest in the scheme, 

Mr Anderson seconded tne motion. 

ThQ resolutions were agreed to. 

' District Shows and Competitions, 

Mr J. M. Martin, in the absence of Mr A. M. Gordon of Newton, submitted the 
report on district shows and competitions, showing that in 1904 grants of money and 
metlals have been given in 317 districts. The total expenditure under this head 
amounted to £637. For the current year the Directors proposed the following 
grants : (1) Under section one, twenty-three distncts for grants of £12 each for cattle, 
horses, and sheep, and seventeen districts m intermediate competition with a grant of 
three silver medals to each. (2) Under section two, thirteen distncts for grants of 
£15 each for stallions ; special grants of £40 for Highland home industries , £25 to- 
wards loint show at Inverness ; £20 for Kilmarnock Cheese Show ; £6 to Shetland 
Agncultural Society , £3 each to Orkney, East Mainland, West Mainland, Sanday, 
Kousay, South Ronaldshay, and Birsay ; two medals each to thirteen distncts ; 
about 150 medals at ploughing competitions; two medals each to eighteen districts 
for cottages and gardens— making the total sum offered in 1905, £678. 

Agreed. 

Chemical and Eotanical, 

Dr R. Shirra Gibb reported on behalf of the Science Committee. He stated that 
the Society was still continuing the experiments at Sunderland Hall, Naemoor, and 
Boon, upon the influence of manures and cakes in the improvements of upland pas- 
tures, as estimated by the progress of sheep grazed on the land. These experiments 
had now gone on for four years, and it was intended that a preliminary report on the 
results of these years be published in the forthcoming volume of the * Transactions.’ 
The office of consulting cheimst to the Society had been rendered vacant by the death 
of Dr A. P. Aitken, and the Directors, after giving the matter the fullest considera- 
tion, had appointed Mr James Hendrick, B.Sc., F.I.C., Ac., chemist to the Aberdeen 
and North of Scotland College of Agriculture, to the vacant office, the conditions 
being practically the same as those which applied to the office at the time of Dr 
Aitkems death. 
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itr Alex, Guild, W.8., asked with whom lay the appointment of the consulting 
chemist ! Was it with that meeting or with tbe Directors ? 

The Ohaibmak said that that meeting had to homologate the appointment. 

Mr Guild asked whether, should the meeting disapprove of the action of the 
Directors in appointing Mr Hendrick, could they appoint any one they desired i 

The Ohaibican>~No. 

Mr Guild then moved that the meeting disapprove of tbe Report of the Chemical 
and Botanical Committee in so far as it referred to the appointment of Mr James 
Hendrick as consulting chemist to the Society. He bad nothing to say against Mr 
, Hendrick, but he thought that it should be an essential condition to the appointment 
that the gentleman receiving it should reside in the city of Edinburgh, and be readily 
Accessible to the great body of members wanting to consult him. He thought it 
would be singularly unfortunate that each member should have to resort to Ab^een 
before getting his manure analysed in terms of their rights as members. And. more* 
over, the opinion had got abroad — which, however, he was giving as second-hand — 
that this appointment had not been as carefully considered by the Directors or the 
members or the Committee as it should have been. It was said that a large majority 
of the Directors of the Society knew nothing of the appointment until they learned of 
it through the columus of an Aberdeen newspaper. If there was nothing in this 
rumour, and if their selection had been made by a departmental Committee of the 
Directors, he would remark that it was an office of paramount importance, and that 
the whole body of Directors should have brought their minds— their undivided minds 
— to bear upon the selection of the gentleman to be appointed. He begged to move his 
motion, ana if in order, to add to it that the consulting chemist should be a resident 
of the city of Edinburgh. There were surely more than one chemist resident in Edin- 
burgh qualified for the office. Why on earth they wandered to Aberdeen he could 
not tell. 

Mr J. B. Glendinning, Ballencneff, Drem. seconded the motion. 

Dr Gillbsfie, in support of the action of the Directors, said that the place of resi- 
dence of the man to be appointed had never been considered. What the Directors 
wanted was to take the best man, wherever th^ could get him. Dr Anderson, who 
was long a most distinguished chemist and official of that Society, was resident in 
Glasgow, and in his humble opinion Glasgow was quite as important a place as Edin- 
burgh. They were likely to get the samples analysed as quickly in Aberdeen as any- 
where else, and the Board’s policy had been to get the best man they could. The 
appointment was gone about most deliberately, with very anxious consideration on 
the jiart of the Board to do what was the very best for the Society. It was brought 
before the Directors more than once, and they were absolutely unanimous in tbe ap- 
pointment ; and it would be a very serious thing if that meeting gave a slap m the 
face to the Directors in the matter. The meeting at which the appointment was 
offered to Mr Hendrick by the Board was largely attended — as laigely attended as 
most of the meetings were. When the scheme of local representation on the Board of 
Directors was instituted, it was predicted that the men from a distance woul<l not 
attend. But that had not been fulfilled, as they found gentlemen from every part 
of Scotland — even from this despised place, Aberdeen — attending, and that most 
rewlarly. 

^e Earl of Haddington said that he was very glad that the speech which they 
had just heard had been brought before them, because, even before Dr Gillespie rose, 
he thoujjht Mr Guild had cast an uncalled-for slur upon tbe Directors of the Highland 
Society m saying that the appointment of the chemist had not been duly considered 
by the whole of the Directors. He knew the Directors were a body of capable men. 
and he could not say more than that. The Directors were men in whom the Highland 
Society had confidence, and he thought that, before Mr Guild stated that any appoint- 
ment iiad not been duly considered by the Directors, or by the Committee appointed 
by the Directors, he should be very careful of the statements he made. 

Mr Prentice said that he could not understand Mr Guild’s position. His argu- 
ments had been all dashed to the ground. In the first place, it had been proved ttfat 
the Directors had taken extra trouble about this appointment, and it would be an 
exceptional thing if they had not done so, as he knew jiersonally that they took the 
greatest amount of trouble about everything which came before them ; and again, why 
should the appointment be given to an Edinburgh man ? They could get men in 
Glasgow and elsewhere who could do the work as well as it could be done in fidin- 
bumi. He cordially supported the action of the Directys. 

The Chairman, before putting tbe amendment to the meeting, corroborated what 
had been said by Dr Gillespie, and assured them that this matter had received very 
senouB consideration before a full Board. He would emphasise the fact that in a 
lai^ge meeting of Directors it was carried with absolute unanimity. Tbe Directors, of 
course, were in their hands, and the meeting had the right of approving^ or disapprov- 
ing of the appointment. 
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A VoiCB~HaT6 the Directors a zi^t to vote on this motion ? 

Ilie CBAIBMAV—We are here as members of thb Society in general mmtkf 
assembled, and the Directors have the right to vote, and T, as Ghainaan, have betn 
a deliberative and a oastiim vote. 

A VoiOB— 1 don’t think that’s fair. 

A vote was then taken, and it resnlted in the appointment of Mr Hendrick being 
oondrmed by 75 votes to 64 for Mr Gnild’s amendment. 


Botanical Report, 

The Secretary read the following report by the Society’s botanist, Prof. H ‘Alpine :* 
1 have the honour to report that dunng tbe past season 1 have examined over 260 
samples ot grass and clover seeds. The following table shows the maximum and 
minimnm percentages (1) of germination, and (2) weed seeds present 



Percentage of 
germination. 

Percentage of 
weed seeds 

Name of sample. 

present. 

Red clover 

Max. 

99 

Min. 

84 

Max. Mm. 

0 

Alsyke clover 

99 

82 

0 

8 

White clover 

97 

70 

0 

8 

Trefoil clover 

99 

70 

0 

1 

Perennial ryegrass 

98 

70 

0 

5 

Italian ryegrass . 

100 

70 

0 

8 

Timothy ryegrass 

99 

77 

0 

5 

Cocksfoot ryegrass 

94 

50 

0 

5 

Meadow fescue . 

99 

60 

0 

2 

Tall fescue 

81 

72 

0 

5 

Meadow foxtail . 

85 

60 

3 8 

Hard fescue 

95 

52 

0 

5 


Among the red clovers many of the samples contained the seeds of the parasitic 
dodder. Several inquiries were sent to me asking whether the dodder see^ would 
grow m Scotland. I can now say from personal observation that the dodder seeds 
do grow in Scotland, and spread rapidly and extensively over the clover, but, so far 
as my observations go, the dodder plants in Scotland produce little or no seed 
capable of germination. The conclusion then is, that clover seed containing dodder 
ought not to be sown. With regard to foxtail, several samples i cached me which 
contained the annual foxtail {Alopecm'iLs agreatts)^ a worthless grass. 


Forestiy. 

Sir Archibald B. Hkpburn moved that the annual grant of £50 to tbe lectureship 
oil forestry in the University of Edinburgh be continued for the current year. He 
reported that the next examination for the Society’s certificates in forestiy would 
take place in the Society’s Chambers on Tuesday, Wednesday, and Thursday, the 
11th, 12th, and 13th of Apnl, entries closing on KHh March 
The motion was seconded and adopted. 


Education, 

Dr GiLLBSPiB reported the results of the examinations held at Reading and Kilmar- 
nock last autumn for the National Diploma m Dairying. At Readi^ there were 23 
candidates, of whom 16 obtained the diploma , at ^Imarnock 17^ candidates, of 
whom 11 obtained the diploma. The names ot the successful candidates at these 
examinations, as well as at the examination for the National Diploma in Agnculture 
held at Jjeeds last May, will be published in the forthcoming volume of ‘Transac- 
tions.’ He moved that the annual grant of £100 to Kilmarnock Dairy School be 
continued for the current year, and in doing so he remarked that he knew for a fact 
that pupils were attending the school A'om all over Scotland, and in considerable 
numbers from the North of Scotland. 

The motion was seconded and agreed to. 


Pvblicaiiona, 

Dr GxLLBftPiB reported that the Publications Committee had completed arrange' 
ments for papers for the volume of ‘ Transactions ' to be issued in the coming spHng. 
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H6 hoped the members of the Society would find the Tolume interestixig and usefhl 
to them. The revision and periodical printing of the list of the members of the 
Society came under the care of the Publications Committee, and he desired to take 
that opportunity of asking members to give the Committee and the officials of the 
Society their assistance in keeping the list up to date. Members can help greatly in 
this by intimating to the Secretary any errors or omissions they may discover in the 
printed list. In the course of the last two years (1908, 1904) the number of altera- 
tions on the Society’s list of members was no fewer than 1144, ecmal to an alteration 
in one name out of every six m the entire list. He emphasised the fact that, by 
death and change of residence, many alterations took pI4ce in tbeir list of members, 
and the members would confer a benefit, not only on themselves, but also on the 
officials, if they would take the trouble to look over the list and inform him of 
any changes which they detected. 

A vote of thanks to the Chairman, proposed by Mr Alexandei Glendinning, termin- 
ated the proceedings. 
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GENERAL NOTICE. 

Thk Highland Society was instituted in the year 1784, and incorporated by Royal 
Charter in 1787. Its operation was at first limited to matters connected with the 
improvement of the Highlands of Scotland ; but the supervision of certam depart- 
ments. proper to that part of the country, having been subsequently committed to 
fecial Boi^s of Management, several of the earlier objects contemplated by the 
^iety were abandoned, while tne progress of apiculture led to the adoption of others 
of a more general character. The exertions of the Society were thus early extended to 
the whole of Scotland, and have since been continuously directed to the promotion 
of the science and practice of agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the original title of the 
Society was altered, under a Royal Charter, m 1834, to The Highland and Agri- 
OUMURAL Society op Scotland. 

Among the more important measures which have been effected by the Society are— 

1. Agricultural Meetings and General Shows of Stock, Implements, &c , held in the 
principal towns of Gotland, at which exhibitors from all parts of the United Kingdom 
are allowed to cou^ete. 

2. A system of District Shows instituted for the purpose of improving the breeds of 
Stock most suitable for different parts of the country, and of aiding and directing the 
efforts of Local Agricultural Associations. 

3. The encouragement of Agiicultural Education, under powers conferred by a 
supnlementary Royal Charter, granted in 1866, and authorising the Society to grant 
Diplomas to Students of Agriculture ; and by giving pants in aid of education in 
Agriculture and allied sciences. In 1900 the Society discontinued its own Examina- 
tion, and instituted jointly with the Royal Agricultural Society of England an 
Examination for a National Diploma in Agriculture. 

4. The advancement of the Vetennary Art, by conferring Certificates on Students 
who have passed through a prescribed curriculum. And who are found, by public 
examination, qualified to practise. Terminated in 1881 in accordance with arrange- 
ments with the Royal College of Veterinary Surgeons. 

5. The institution of a National Examination in Dairying, jointly with the Royal 
Agricultural Society of England 

6. The institution of an Examination in Forestry for First and Second Class Cer- 
tificates. 

7. The appointment of a chemist for the purpose of promotiji^i the application of 
science to agnculture, and to superintend local experiments. 

8. The establishment of a Botanical Department. 

9. The appointment of Entomologist to advise members regarding insect pests. 

10. The annual publication of the ‘Transactions,’ comprehending papers by 
selected writers. Prize Reports, and reports of experiments, also an abstract of the 
business at Board and General Meetings, and other communications. 

11. The management of a fund left by John, 6th Duke of Ar^ll (the original Presi- 
dent of the Society), to assist young natives of the Highlands wno enter His Majesty’s 
Navy, 


CONSTITUTION AND MANAGEMENT. 

The general business of The Highland and Agrioui/tural Sooiett is conducted 
under the sanction and control of the Royal Charters, referred to above, which autho- 
rise the enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, Thirty-two Oidinary 
and Twenty Extraordinaiy Directors, a Treasurer, an Honorary and an Acting Secre- 
ta^ on Auditor, and other Officers ^ 

The Supplement^ Charter of 1866 provides for the appointment of a Council on 
Education, consisting of Sixteen Members — Nine nominated by the Charter, and 
Seven eleoted by the Society. 
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PRIVILEaES OF MEMBERS 

MbMBIBS 07 THI SOOIBTT ABK INTITLBD— 

1. To receive a free coj^ of the * Tromeactxons * annualVy, 

2. To apply fw District Prenmms that may be offered. 

8. To report Ploughing Matches for Medals that may he offered, 

4. To Free Admission to the Shows of the Society, 

5. To escihibit Lwe Stock and Implements at reduced rates,^ 

6. To have Manures and Feeding-Sluffs analysed at reduced fees. 

7. To have Seeds tested at reduced fees, 

8. To have Insect Pests and Diseases affecting Farm Crops vnquired into, 

9. To aUend and vote at Oeneral Meetings of the Society. 

10, To vote for the Election of Directors^ Ac, 


ANALYSIS OF MANURES AND FEEDINO-STUFFS 

'fhe Fees of the Society’s Chemist for Analyses made for Members of the Society 
shall, until further notice, bo as follow : — 

The estimation of one ingredient in a manure or feeding-stuff . . . .5 b. 

The estimation of two or more ingredients in a manure or feeding-stuff . . . 10s 

These dharges apply only to analyses made for the sole and private use of Members of the 
Highland ana Agricultural Society who are not engaged in the manufacture or eats of the 
substances analyied. 

Tlie Society’s Chemist, if requested, also supplies valuations of manures, according 
to the Society’s scale of units. 

SEEDS, CROP DISEASES, INSECT PESTS, &;c. 

Tlie rates of charges for the examination of plants and seeds, crop diseases, in- 
sect pests, &c., will bo had on application to the Secretary. 


ELECTION OF MEMBERS 

Candidates for admission to the Society must be proposed by a Member, and are 
elected at the half-yearly General Meetings m January and June. Tt is not neces- 
sary that the proposer should attend the Meeting. 

CONDITIONS OF MEMBERSHIP 

The ordinary annual subscription is £1, Ss. 6d., and the ordinary subscription for 
life-membership is £12, 128, ; or after ten annual payments have been made, £7, 7s. 
IVoprietors fanning the whole of their own lauds, whose rental on the Valuation Roll 
does not exceed £500 per annum, and all Tenant-Farmers, Secretaries or Treasurers 
of Local Agricultural Associations, Factors resident on Estates, Land Stewards, 
Foresters, Agncultural Implement Makers, and Veterinary Surgeons, none of them 
Iming also owners of land to an extent exceeding £600 per annum, are admitted on 
a subscription of lOs. annually, which may be redeemed by one payment of £6, Ss., 
or, after ten annual payments have lieon made, by one payment of £8, Ss.^ Sub 
scriptions are payable on election, and afterwards annually in January. 

Memliers are requested to send to tbe Secretary the names and addresses of 
Candidates they have to propose (stating whether the Candidates should be on the 
£1, 3s. 6d. or lOs. list). 

JAMES MACDONALD, Secretary. 

3 OiOROB IV. Bridoi, Edikburoh. 

1 Firms are not admitted as Members ; but if one partner of a firm becomes a Member, the 
firm ie allowed to exhibit at Members* rates 

3 Oandidatee elaiming to be on the lOe. list must state nnder whieh of tbe above designations 
they are entitled to be placed on ft. 
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ESTABLISHMENT FOR 1904-1905 


IPtesfbent. 

THK EAKL OF EOLINTON AND WINTOK, E<^linion Castll, Iiivjne. 

Fl'cesPrejsfbentg. 

Sn John S'mrlino Maxwell of Pollok, Bait., M P., Polloksliaws. 
Sir John Uur PiirMuosE, Bart., Lord Piovost ot Glasgow. 

Colonel Frederick G. Blair of Blair, C B , Dairy, Ayrshiie. 
Charles Howatson of Glonbuck, Glcnbuck. 


Year of ©tlJmBtg HBuettorB. 

Eloction. 

1 ST Clair Cunningham, Hedden^'ick Hill, Dunbar. 

Alexander Cross ot Knockdon, 19 Hope Street, Glasgow, 

A. H. Anderson, Kippendavie Estate Otiire, Dunblane, 

The Earl of Mansfield, Scone Palace, Perth. 

Charles J. Cunningham, Wooden, Kelso. 

John M*Caio, Challocb, Loswalt, Strain aer. 

William Duthie, Tarves, Aberdeenshire. 

John Cran, Kirkton, Bunnhrew, Inverness. 

( James Stenhouse, Turnhouse, Ciainond Bridge. 

William Clark, Netherlea Farm, Cathcart. 

J. Ernest Kerr, Harviestoun Castle, Dollar. 

Andrew Hutcheson, Beech wood, Perth. 

E Douglas Paton, Broomhill, Melrose. 

Sir R. W. B. Jardink of Castlemilk, Bart , Lockerbie. 

Alexander M. Gordon of Newton, Insch, Aberdeeushire. 

J. Douglas Fletcher of Rosehaugh, Avoch, R S.O., Ross-shiie, 

/ R. Sinclair Scott, Burnside, Largs. 

Sir Robert D. Moncrbiffe of Moncreiffe, Bart., Bridge of Earn. 

John Murray, Munnioston, Kippen Station, Stirling. 

Sir Archibald Buchan Hepburn of Smea ton, Bart., Piestonkirk. 

' John Marr, Cairnbrogie, Old Meldrum. 

Very Rev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, K.S.O. 
Jonathan Middleton, Clay of Allan, Feam, Ross-shire. 

C. H. Scott Plummer of Sunderland Hall, Selkirk. 

I John M‘Hutohen Dobbie, Campend, Dalkeith. 

William Taylor, Park Mains, Renfrew. 

W. S. Ferguson, Pictstonhill, Perth. ♦ 

David Wilson, D.Sc., of Carbeth, Killeam. 

Thomas Gordon Duff of Drummnir, Keith. 

Colonel Robert F. Dudgeon of Cargen, Dumfries. 

John Maopherson Grant, Old Hilton, Kingussie. 

H. M. Lsadbbttbr, Legerwood, Earlston. 
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ExttaotbinBts Vinttots. 

I SirCHAELEB Bine Renbhaw of Barrochan, Bart., M.P., Houston. 
Colonol R. K. Stewart, Murdostoun Castle, Newmains. 

R. A. Oswald of Auchencruive, Ayr. 

Jambs Campbell of Kilberry, Argyllshire. 

J. Windsor Stuart, Bute Estate Office, Rothesay. 

J. Harlino Turner, Portland Estate Office, Kilmarnock. 

J. Oampbkll Murray, Haggs Castle, Glasgow. 

John Speir, Newton Farm, Newton, Glasgow. 

Walter Elliot, Ardtonnsh, Morvern, II S.O., Argyllshire, 

R. G. Murray, Spittal, Big^ar. 

1902 / Gibb, Boon, Lauder. 

\ John M. Martin, Murieston House, Mid-Calder. 

1 C M. Cameron, B.ilnakyle, Munlochy, Ross-shire. 

Robert Paterson, Hill of Drip, Stirling. 

John Ballinoall, Dunbog, Newburgh, Fife. 

F. W. Christie, Dairsic Mains, Dairsie, R.S.O. 

John Wilson, Chapelhill, Lauder Road, Edinburgh. 

Andrew Ralston, Glamis. 

John M. Aitken, Norwood, Lockerbie. 

James I. Davidson, Saughton Mams, Corstorphine. 


®ffice« 13 earer 0 . 

Sii James H. Gibson-Craiq of Riccarton, Bart, Treasurer, 

Sir John Gilmour of Montravo, Bart, Honorary Secretary, 

James Macdonald, F.R S.E., Secretary, 

Rev. Archibald Scoit, D D , Chaplain, 

James Hendrick, B.Sc,, F.I.C., Agricultural Department, Manschal 
College, Aberdeen, Ohemutt. 

William Home Cook, C.A , 42 Castle Street, Auditor, 

Tods, Murray, & Jamieson, W.S., Law Agents, 

A. N. M ‘Alpine, 6 Blythswood Square, Glasgow, Conmltxng Botanist 
R. S. MacDo'uoall, M.A., D.Sc., 13 Archibald Place, CfmsuUing Entomologist, 
John Macdiarmid, Clerk. 

Edward M. Cowie, Second Clerk. 

William Blackwood k Sons, 45 George Street, Printers and Publishers, 
Keith k Co., 43 George Street, Advertising Agents. 

G. Waterston k Sons, 35 George Street, Stationers. 

Thomas Smith k Sons, 47 George Street, Silversmiths. 

Alexander Kirkwood & Son, 9 St James’ Square, Medallists. 

John Wathkrston k Sons, Inspectors of Works, 

William Simpson, Messenger, 


(!Df)attman oC ISnarti of Birectoro. 

The Earl of Mansfield. 


Cfiatttnen of (Committees. 

1. Argyll Naval Fund , . Captain G. D. Clathills Henderson. 

2. Finance ^ Chambers^ and Law Sir James H. Gibson-Cbaio, Bart. 

3. Publications , , , Very Rev. John Gillespie, LL.D. 

4. Shows .... Alex. M. Gordon. 

5. Science .... David Wilson of Carbeth. 

6. General Purposes , , Sir Jambs H. Gibson-Craio, Bart. 

7. National Diplomas , , Very Rev. John Gillespie, LL.D. 

8. Forestry .... The Earl of Mansfield. 
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COMMITTEES FOR 1904-1905 


1. AROyi.1. BTAVAL FtTITD. 

Capt. G. D. Clayhills Henderson of Invorgowrie, U.N., Dundee, Convener, 
Sir David Baird of Newbyth, Bart., Prestonkirk. 

J. Patten MacDouoall, 39 Heriot Kow, Edinburgh. 

John Maclachlan of Maclachlan, 48 Castle Street, Edinburgh. 

K. Sinclair Scott, Burnside, Largs. 


2. FIITANCS, CHAMBFItS, LAW. 

Sir James H. Gibson-Craio ofRiccarton, H&rt,, Convener, 

The Earl of Mansfield, Scone Palace, Perth 

Very Rev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, R.S.O. 
Alexander Cross of Knockdon, 19 Hope Street, Glasgow. 

A. M. Gordon of Newton, Insch, Aberdeenshire. 

John M'Hutchen Dobbib, Campend, Dalkeith. 

W. S. Ferguson, Pictstonhill, Perth. 

Jas. I. Davidson, Saughton Mains, Corstorphine. 

David Wilson of Carbeth, Killearn. 

Sir John Gilmour of Montrave, Bart,, Hon. Secretary <x officio. 
William Home Cook, C.A., Auditor, ex officio. 


8. PUBIiICATIONS. 

Very Rev. John Gili.ei^fie, LL D., Mouswald Manse, Ruthwell, R.S.O., 
Convener, 

John Speir, Newton Farm, Newton, Glasgow. 

David Wilson of Carbeth, Killearn. 

R, SniRRA Gibb, Boon, Lauder. 

Sir Robert D. Monoreiffe of Moncrciffe, Bart., Bridge of Earn. 

John M‘Hutchbn Dobbib, Campend, Dalkeith. 

John Wilson, Chapelhill, Lauder Road, Edinburgh. 


4. SHOWS. 

Alex. M. Gordon of Newton, Insch, Aberdeenshire, Convener, 

John M. Martin, Murieston House, Mid-Calder, Vice-Convener, 

Sir James H. Gibson-Craio ofRiccarton, Bart., Currie. 

John Cran, Kirkton, Bunchrew, Inverness.^ 

Very Rev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, R.S.O. 
Sir John Gilmour of Montrave, Bart., Leven. 

John Mabr, Oaimbrogie, Old Meldrum. 

Jonathan Middleton, CIbv of Allan, Feam. 

R. Sinclair Soott, Burnside, Largs. 
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W. S. Fekouson, Pictstonhill, Perth. 

Alex. Cboss of Enockdon, 19 Hope Street, Glasgow. 

J. D. FXiBTOHBR of Rosehaugh, Aroch, R.S.O., Ross-shire. 

C. M. Cameron, Balnakvle, Manlochy. 

John Wilson, Chapelhill, Lauder Road, Edinburgh. 

William Duthie, Tarvea, Aberdeenshire. 

Robbrt F. Dudgeon of C’argen, Dumfries 
John M*Hutchen Dobbib, Campend, Dalkeith. 

John M‘Caig, Challoch, Loswalt. 

Sii R. W, B. Jardine of Caatlemilk, Bait , Lockerbie. 

William Clark, Netherlea Farm, Cathcart. 

Sir Robert D. Monoreiffe of Moncreiffe, Bart., Bndge oi Earn. 

John Murray, Munnieston, Ki|men Station, Stirling. 

William Taylor, Park Mains, Renfrew. 

F. W. Christie, Dairsie Mains, Cupar-Fife. 

A. H. Anderson, Kijipendavie, Dunblane. 

Charles Howatson of Glenbuck, Glenbuck. 

St Clair Cunningham, Hedderwick Hill, Dunbar. 

Charles J. Cunningham, Wooden, Kelso. 

James Stenhouse, Turnhouse, Cramond Bridge. 

E. Douglas Paton, Broomhill, Melrose. 

J. Ernest Kerr, Harviestoun Castle, Dollar. 

Thomas Gordon Duff of Drummuir, Keith. 

Robert Paterson, Hill of Drip, Stilling. 

John Maotiiekson Grant, yi. of Bulliudalloch, Old Milton, Kingussie. 


5. SCIENCIS. 

David Wilson of Carbeth, Killeam, Convener, 

Jonathan Middleton, Clay of Allan, Fearn, Ross-shire, Vice-Convener, 
The Earl of Mansfield, Scone Palace, Perth. 

R. Siiirra Gibb, Boon, Lauder. 

W. S. Ferguson, Pictstonhill, Perth. 

John Speir, Newton Farm, Newton, Glasgow. 

Andrew Huiohebon, Beechwood, Perth. 

Alex. Crosi^ of Knockdon, 19 Hope Street, Glasgow'. 

Very Rev. John Gillespie, LL D., Moiiswald Manse, Rutliwell, R.S.O 
John Wii.son, Chapelhill, Lauder Road, Edinburgh, 

Sir John Gilmour ot Montrave, Bart., Leven, Fife. 

John M'JIutohen Dobbik, Campend, DalkeiUi. 

John M‘Caio, Challoch, Loswalt. 

C. H. Scott Plummer of Siinderlard Hall, Selkirk. 

James Sienhouse, Turnhouse, Cramond Bridge. 

John Ballingall, Dunbog, Newburgh, Fife. 

Thomas Gordon Duff ol Drummuir, Keith. 

J. M. Aitken, Norwood, Lockerbie. 

James Hendrick, Chemist, officio , 

A. N. M^Alpine, Botanist, ex officio. 


6. GEKEBAIi FUBPOSHS. 

Sir James H. Gibson-Craig of Riccarton, Bart., Currie, Convener. 

The Earl of Mansfield, Scone Palace, Perth. 

G. R. Glrndinning, Hatton Mains, Kirknewton. 

Alex. M. Gordon of Newton, Insch, Aberdeenshire. 

Very Rev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, R.S.O. 
John M. Martin, Muneston House, Mid-Calder. 

John M*Hutohen Dobbie, Campend, Dalkeith. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestonkirk, 

John Wilson, Chapelhill, Lauder Road, Edinburgh. 

Sir John Gilmour of Montrave, Bart., Leven, ex officio. 
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7. FORESTRY. 

The £ael of Mansfield, Scone Palace, Perth, Conivemr. 

The Masteb of Polwarth, Humbie House, Upper Keith. 

Sir John Gilmour of Moutrave, Bart., Leveu. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestoukirk. 

A. M. Gordon of Newton, Insch, Aberdeenshire. 

R. C. Munro Ferguson of Raith, M.P., Kirkcaldy. 

John Methven, 16 Princes Street, Edinburgh. 

Colonel F. Bailey, 7 Drummond Place, Edinburgh. 

David Keir, Ladywell, Dunkeld. 

John Michie, Balmoral, Ballater. 

A. PiTOAiTHLBY, Jeanie Bank, Old Scone, Poith. 

The President, Vice-Presidents, the Treasuier, Honorary Secietary, and Chair- 
man of Directois are members ex officiis of all Committees. 


REPRESENTATIVES ON OTHER BODIES. 

National Agricultural Examination Board. 

Very Kev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, R.S.O. 
Alex. Cross of Kuockdon, 19 Hope Street, Glasgow. 

John Speir, Newton Farm, Newton, Glasgow. 

David Wilson of Carbeth, Killearn. 

The Chairman of the Board. 

James Macdonald, Secretary, 


West of Scotland Agricultural College. 

Veiy Kev. John G1LI4ESPIE, LL.D., Mouswald Manse, Ruthwell, RS.O. 
John M. Martin, Murieston House, Mid-Caldei. 


Edinburgh and East of Scotland College of Agriculture. 

K. Shirua Gibb, Boon, Lauder. 

James Macdonald, Secretary , 


Aberdeen and North of Scotland College of Agriculture. 

T. Gordon Duff of Drummuir, Keith. 

William Dutuie, Tarves, 


MEETINGS. 

Q^neral Meetings. — By the Charter the Society must hold two General 
Meetings each year, and, under ordinary circiUHstances, they are held in 
the months of January and June, in the Society’s Hall, 3 George lY. 
Bridge, for the election of Members and other business. Twenty a 
quorum. 

By a resolution of the General Meeting on 15th January 1879, a General 
Meeting of Members is held in the Showyard on the occasion of the Annual 
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Show. This year it will be held at Glasgow, on Wednesday, 5th July, at 
an hour to be announced in the programme of the Show. 

With reference to motions at General Meetings, Bye-Law No. 10 pro- 
vides — “ That at General Meetings of the Society no motion or proposal 
(except of mere form or courtesy) shall be submitted or entertained for 
immediate decision unless notice thereof has been given a week previously 
to the Board of Directors, without prejudice, however, to the competency 
of making such motion or proposal to the effect of its being remitted to 
the Directors for consideration, and thereafter being disposed of at a 
future General Meeting.” 

General Show at Glasgow — 4th, 5th, 6th, and 7th July. — Entries 
close for Implements, 1st May ; Stock, Poultry, and Dairy Produce, 
26 th May. 

Directors’ Meetings. — The Board of Directors meet (except when 
otherwise arranged) on the first Wednesday of each month from Novem- 
ber till June inclusive, at half- past one o’clock p.m., and occasionally as 
business may require, on a requisition by three Directors to the Secre- 
tary, or on intimation by him. Seven a quorum. 

Nomination of Directors. — Meetings of Members, for the purpose 
of nominating Directors to represent the Show Districts on the Board 
for the year 1905-1906, will be held at the places and on the days after 
mentioned : — 


1. Edinburgh, 3 George IV. Bridge, 

2. Glasgow, Iloyal Institution Booms, 

3. Stirlin|f, Golden Lion Hotel, 

4. Dumfries, King’s Arms Hotel, . 

5. Perth, Salutation Hotel, 

6. Kelso, Cross Keys Hotel, . 

7. Aberdeen, Imperial Hotel, . 

8. Inverness, Station Hotel, . 


. Wednesday, 8th Feb., at 2. 

. Wednesday, 15th Feb., kt 1. 

. Thursday, 16th Feb., at 1.30. 

. Wednesday, 22nd Feb., at 1, 

. Friday, 24th February, at 2. 

. Friday, 3rd March, at 12.30. 

. Friday, 10th March, at 2. 

. Tuesday, 14th March, at 12.30. 


The nomination of Proprietors or other Members paying the higher 
subscription must be made in the 1st, 2nd, 5th, and 6th Districts ; and 
the nomination of Tenant-Farmers or other Members paying the lower 
subscription, in the 3rd, 4th, 7th, and 8th Districts. 

Committee Meetings. — Meetings of the various Committees are held 
as required. 

EXAMINATIONS. 


Agriculture. — The Examination for 1905 for the National Diploma in 
Agriculture will be held at the Yorkshire College, Leeds, on Monday, 8th 
May, and following days. Entries close on 31st March. 

Forestry. — The Examination for the Society’s Certificates in Forestry 
will be held on llth, 12th, and 13th April 1905. Entries close on 10th 
March. 

Dairy. — The Examination for 1906 for the National Diploma in Dairy- 
ing will be held at the Kilmarnock Dairy School, on Monday, 25th Sep- 
tember, and following days. Entries close on Slst August. 



11 


AGRICULTURAL EDUCATION 


By a Supplementary Charter under the Great Seal, granted in 1856, the 
Society is empowered to grant Diplomas. 

From 1868 to 1899 the Society held an annual Examination for Cert- 
ificate and Diploma in Agriculture, winners of the Diploma (F.H.A.S.) 
being elected Free Life Members of the Society. 

In 1898 it was resolved by the Royal Agricultural Society of England 
and the Highland and Agricultural Society of Scotland to discontinue 
the independent Examinations in Agriculture Jield by the two Societies, 
and to institute in their stead a Joint - Examination for a National 
Diploma in Aoriculturb (N.D.A.) This Examination is now con- 
ducted under the management of the National Agricultural Examination 
Board ” appointed by the two Societies. In the year 1903, on the invita- 
tion of the two Societies, the Board of Agriculture and the Scotch Educa- 
tion Department agreed to appoint a representative from each to act on 
the Examination Board. Dr Somerville represents the former and Mr 
John Stru there, C.B., the latter bodv. The following are the representa- 
tives appointed by the Highland and Agricultural Society for the current 
year, viz. : — 


Very Rev. John Gillespie, LL.D., Mouswald Manse, Ruthwell, R.S.O. 
David Wilson of Carbeth, Killearn. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow. 

John Speir, Newton Farm, Newton, Glasgow. 

The Chairman op Board op Directors. 

James Macdonald, Secretary. 


REGULATIONS AND SYLLABUS OF THE EXAM- 
INATION FOR THE NATIONAL DIPLOMA 
IN THE SCIENCE AND PRACTICE OF AGRI- 
CULTURE. 


REGULATIONS. 

1. The Societies may hold conjointly, under the management of the 

National Agricultural Examination Board appointed by them, an annual 
Examination in the Science and Practice of Agriculture, at a convenient 
centre. ^ 

2. Candidates who pass the Examination will receive the National 
Diploma in Agriculture — the Diploma to be distinguished shortly by the 
letters “N.D.A.** 

3. The Examination will be conducted by means of written papers and 
oral Examinations. 
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4. The Examination must be taken in Two Parts as follows : — 

First Part. Second Part. 

1 . Agricultural Botany. 6. Practical Agriculture. 

2. Mensuration and Land Surveying 7. Agricultural Book-keeping 

(or Agricultural Bool-keefnug) {or Menmratton and Latid 

3. General Chemistry. Surveying). 

4. Geology. 8. Agricultural Chemistry. 

5. Agricultural Zoology. 9. Agricultural Engineering. 

10. Veterinary Science. 

(JiUidulates have the option of taking Mensuration and Land Surveying 
in the First J*art and Agricultural Book-keeping in the Second Part, or of 
taking Agricultuicil Book-keeping in the First Part and Mensuration and 
I^nd Surveying in the Second Part. The choice must be declared on the 
Entry Form at the time of Entry for the First Part. 

5. The maximum number of marks obtainable and the minimum number 
of marks in each subject qualifying for the Diploma will be as follows : — 

First Part— 

Subject 

1. Agricultural Botany 

2. Mensuration and Land Surveying 

3. General Chemistry . 

4. Geology . . , . . 

5. Agricultural Zoology 

Second Part — 

6. Practical Agriculture 

7. Agricultural Book-keeping 

8. Agricultural Chemistry . 

9. Agricultural Engineering . . 

10, Veterinary Science . 

6. A Candidate who obtains not less than three-fourths (1500) of the 
aggregate maximum marks (2000) in the entire Examination will receive the 
Diploma with Honours, provided (a) that he passes each of the two Parts of 
the Examination at the first attempt, and {b) that he obtains not less than 
three-fourths (375) of the maximum marks (500) in the subject of Practical 
Agriculture. 

7. A Gold Medal will be awarded to the Candidate on the Honours List 
who obtains the highest number of total marks in the whole Examination. 

8. A Candidate will not be entitled to take both Parts of the Examination 
at one time. A year at least must elapse between the passing of the First 
Part and sitting for the Second Part ; and the Second Part must, except 
with the special permission of the Board, be taken within two years of the 
passing of the First Part. 

9. A non-returnable fee of £1 will be required from each Candidate for 
each Part of the Examination. 

10. A Candidate who fails to obtain Pass marks in any of the subjects in 
the Pau^ for which he is sitting must take the entire Part again. 

11. Holders of the First Class Certificate of the Royal Agricultural So- 
ciety of England and of the Diploma of the Highland and Agricultural Society 
of Scotland will not be eligible for this Examination. 

12. The Board reserve the right to postpone, abandon, or in any way, or 
at any time, modify an Examination, and also to decline at any stage to 
admit any particular Candidate to the Examination. 


M.1X No Pass Marks 
of Marks, for Diploma. 

200 120 

200 120 

200 120 

100 50 

100 60 


500 300 

200 120 

200 120 

200 120 

100 50 
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The Sixth Examination for the National Diploma in Agriculture will take 
place in the Great Hall of the Yorkshire College, Leeds, on Monday, May 8, 
1905, and following days. Forms of application for permission to sit at the 
Examination may be obtained in due course from either of the undersigned, 
and must be returned duly filled up not later than Friday, March 31, 1905, 
when the Entries will close. 


December 1904 


By Obdkr, 

ERNEST CLARKE, 

Secretary ^ Royal Agricultural Society of England, 
13 Hanover Square, London, W. 

JAMES MACDONALD, 

Secretary, Highland and Agricultural Society of 
Scotland, 

3 George IV. Bridge, Edinburgh. 


SYLLABUS OF SUBJECTS OF EXAMINATION. 

FIRST PART 

I.— AGRICULTURAL BOTANY. 

1. Morphology. — The structure of plants. The principles of classifi- 
cation. The Natural Orders (Phanerogams and Cryptogams), dealing 
specially with those of importance to the Agriculturist. 

2. Physiology. — The life of the plant. Organs and their functions — 
nutritive and reproductive. 

3. Pathology. — Diseases of plants, and their causes. Parasites — Phan- 
erogams, Fungi, Bacteria. Prevention and cure. 

4. Cultivation. — Conditions in plant life favourable to (a) the improve- 
ments of cultivated plants, and (6) the destruction of weeds. New 
varieties of plants. Pastures. Pruning. 

N.B. — Ca'^idates will he required to identify plants usually found on a 
farm, 

II.—MENSURATION AND LAND SURVEYING. 

1. Ordinary rules of superficial and solid mensuration. Volume of a 
prismoid. Applications to practical questions. Estimation of weights of 
Dodies whose dimensions and specific gravity are known. 

2. Land surveying by chain. Plotting from field-book, and determina- 
tion of areas surveyed. The simpler “ field problems.” 

3. The use and adjustment of instruments employed in Surveying and 
Levelling. 

4. Levelling and plotting from field-book. 

5. A sufficient knowledge of Trigonometrical Surveying for the deter- 
mination of heights and distances by Theodolite ; as essential to J^his, 
solution of plane triangles by the aid of Logarithmic Tables. 

6. A knowledge of the various classes of mafls published by the Ord- 
nance Survey Department and their Scales. 

N.B. — Each candidate skovld have with him at the Examination a pair 
of oompassee^ scales of equal parts, including a scale of one chain to cm Inch, 
and the scale fitting the Ordnance map, ^ 25'344 inches to the mile, a 
small protractor, a set square, and a straight-edge about 18 inches in length. 
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III.-GENERAL CHEMISTRY. 

Chemical PHysics. 

Matter and Energy — Pure and mixed matter — Methods of separating 
Mixtures — Simple and Compound substances — Kinetic and Potentiiu 
energy — Transformation and Conservation of Energy. 

The solid, liquid, and gaseous states of matter and the phenomena ac- 
companying change of state. 

Heat — the measurement of Heat — thermometers — calorimeter — the 
effects of Heat and pressure on Gases. 

Gaseous diffusion — vapour tension — the barometer. 

MfOss and Weight — the balance — Specific Gravity— Density — Hydrom- 
etry. 

Metnc system of weights and measures. 

Inoroank’ Chemistry. 

The chief elements found in the commonest forms of matter. 

The atomic theory — molecular condition of matter — atomic and mole- 
cular weights 

Chemical combination — symbolic notation — equations. 

Hydrogen — its compounds with chlorine, oxygen, nitrogen, and carbon. 
Oxygen — ox id ation — combiisti on — respiration . 

Water — natural waters— their impurities and purification. 

Acids — bases — salts. 

Carbon — its compounds with oxygen, sulphur, and nitrogen 
Nitrogen- nitric acid — nitrates — and nitrites. 

Sulphur — sulphides — sulphuric and sulphurous acids — sulphates. 

( Ihlorine — Bromine —Iodine 

Chlorides — Chlorates — chloride of lime, bleaching 

Phosphorus — phosphates — superphosphate. 

Silica — silicates — arsenic. 

Metals — ores— general metallurgic processes 

Alkalies— Chief Alkaline salts — Alkalimetry — Acidimetry. 

Lime — the chief Lime compounds 

Magnesium, Zinc, Iron, Load, Copper, Mercury, Silver, and their tech- 
nically important Salts 

Okoanic Chemistry 

Distillation of Coal and Wood — Nature of chief products. 

Hydrocarbons — Paraffins — Olefines and their chief oxidation pro- 
ducts — Alcohols, Aldehydes, Acids. 

Fermentations — Alcoholic, acetic, lactic, butyric. 

Carbohydrates— sugars, starch, cellulose, dextrine, gums. 

Fats — glycerol — saponification. 

Benzene — Phenol. 

Tartaric, Citric, and other common vegetable acids. 

Amines and Amides — urea. 

Proteids, Peptones, Gelatine, &c. 

N.B. — In this section exact knowledge of geTverdl •principles and typical 
compounds is expected^ rather than diffuse information. 

IV.—GEOLOGY. 

1. Chief minerals entering into the composition of rocks. Origin and 
composition of aqueous and igneous rocks. General principles of the 
classification of rocks. Leading divisions of the stratified rocks, and their 
geographical distribution in the British Islands. 
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2. Stratification, cleavage, and faulting of rocks. 

3. Infiuence of the geological structure of a country on the configuration 
of the land and the composition of the soil. Eelation of strata to water- 
supply and drainage. Origin of spring. 

4. The various mineral manures, their sources, characters, and mode of 
occurrence. 

5. Different kinds of building-stones and road materials. Distribution 
of the various economical substances. 

N.B. — Candidates will be required to name and describe common rocks^ 
minerals^ and fossils^ and to show some knowledge of geological maps and 
sections. 


V.— AGRICULTURAL ZOOLOGY. 

1. The part played by common animals in helping or hindering agri- 
cultural operations, as illustrated by moles and voles, insectivorous and 
other birds, snails and slugs, useful and injurious insects, arachnids and 
myri<n)ods, earthworms, &c. 

2. General Structure of Insects^ especially the external characters. 

3. Life-history of Insects, — Various forms of larvae Economic import- 
ance of different stages. 

4. Classification of Insects, — The general characters of the following 
Natural Orders : Coleoptera, Lepidoptera, Hymenoptera, Diptera, Hemip- 
tera, Orthoptera, Neuroptera. 

6 . Acarina injurious to Food Crops and Live Stock. 

6. Pa/rasitic Worms, — Flukes, Tapeworms, and Threadworms. 

7. Preventive and Remedial measures in regard to insects, acarines, and 
worm Parasites— e., 17., farm practice in relation to the discouragement of 
Insect Attack. Encouragement of insect-eating birds and mammals. 
Artificial remedies. Insecticides. Treatment for Parasites. 

N.B. — Practical acquaintance with common animals^ especially insects 
and worm parasites, will be expected. Where the Candidate is not acquainted 
with the scientific name of an animal, the generally received English name 
will be accepted. 


SECOND PART. 

VI.-PRACTICAL AGRICULTURE. 

1. Soils. — Classification of soils— characters and composition — suitability 
for cultivation. 

2. Improvement of SoU, — Drainage, Irrigation, and Warping. The ap- 
plication of lime — marl — clay — ashes, &c. 

3. Rotations, — The principles of rotations — rotations suitable for differ- 
ent soils and climates — systems of farming. 

4. Manures, — ^The properties of manures — general and special — amounts 
used per acre — period and mode of application — treatment and disposal oi 
sewage. 

5. Foodstuffs, — The properties of feeding substances — their suitability 
for different classes of farm stock — considerations affecting their use — 
rations for different classes of stock. 

6. Crops, — Farm crops (cereals, agricultural grasses and clovers, forage 

S lants and roots). How they grow — ^their cultivation, including cleaning, 
arvesting, and storage — diseases — insect injuries and remedies. 

7. Weeds and Parasitic Plants, — Best methods of eradication. 

8. Pests of the Farm, — Injuries to crops and live stock of the farm due to 
mammals, mrds, and insects, with their prevention and remedies. 

9. Weather, — Meteorology, or the effect of climate on fanning conditions. 
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10. Live Stock. — The breeding, rearing, feeding, and general ti^tment 
of farm stock — the different breeds of horses, cattle, sheep, piM, and 
poultry — their characteristics — ^the districts where they are generally met 
with. 

11. Milk . — The production and treatment of milk — the manufacture of 
cheese, butter, &c. — the utilisation of bye-products. 

12. MaaMnery , — The uses and prices of the machines and implements 
used in farming in different parts of Great Britain. 

13. BuUdingfi , — Bfuldings required on different classes of farms in 
various districts. 

14. Farming Capital. — Calculations of the cost of stocking and working 
arable, stock, and dairy farms. Farm valuations. Bent, taxes, and cost of 
labour, 

N B. — It is essential that a Candidate know his subject practically and 
that he satisfy the Examiner of his familiarity with farm routine. Candi- 
dates will he expected to illustrate their answers when nectssarij by intellig- 
ible sketches or diagrams. 

VIT.— AOBICULTURAL BOOK-KEEPING. 

1. Agricultural Book-keej)ing — Description of books to be kept, with 
examples. 

2. Valuation of stock and effects. 

3 Profit and Loss, and Balance Sheet. 

VITI.— AGRICULTURAL CHEMISTRY. 

1. Soil. — The origin, formation, and classification of soils. The constitu- 
ents of soils. The supply of plant-food by the soil. The chemical and 
physical properties of soils of different kinds. The adaptation of soils to 
particular crops. The i elations of Jiir and water to soils. Nitrification 
and the biology of the soil. The chemical and physical effects of tillage 
operations and drainage. The improvement of soils. Causes of infertility. 
Mechanical anil chemical analysis of soils. 

2. Plant-hfe — The constituents of plants. The relations of atmos- 
phere, rainfall, heat, and light to vegetation. The sources of plant-food. 

o. Manures . — The sujiply of plant* food by manure. The improvement 
of the soil by manuring. The classification of manures as regards their 
composition, nature, and use. The manures in general use upon the 
farm. Farmyard manure and other natural manures. Green-manuring. 
Liming, marling, claying Artificial manures, their origin and manu- 
facture. The changes which manures undergo in the soil. The influence 
of drainage. The application of manures. The analysis of manures. 
The adulteration of manures. 

4. Or^s . — The composition of the principal farm crops. Characteristics 
of particular kinds of crops. The influence of climate and season. The 
manuring of particular crops. The changes that take place in crops 
during the various stages of their growth. Rotation of crops. 

6. Foods . — The constituents of foods, and their functions. The nutritive 
value and digestibility of foods. The chemical composition and use of the 
principal feeding-stuffs employed on the farm, and the sources of their 
supply. The main facts regn^ing respiration and digestion. The re- 
lation of foods to the production of work, meat, milk, and manure. The 
adaptation of foods to special requirements. The residual manurial value 
of roods, and the circumstances affecting it. The estimation of un- 
exhausted fertility. Analysis and adulteration of foods. 

6. Water. — Rain-water. Hard and soft waters. Drinking waters. 
Irrigation and sewage. 
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7. Dairying , — The composition of milk, and the conditions which in- 
fluence its quality and supply. Cream and cream-separation. Butter 
and butter-making. Cheese and cheese-making. The influence of fer- 
ments on milk and milk products. The preservation of milk. Milk- 
testing. 


IX.-~AGRICULTURAL ENGINEERING. 

1. ffeat, — Speciflc heac ; latent heat ; the unit of heat. Total heat of 
water ; as ice, water, and steam. Conduction, convection, and radiation 
of heat. Mechanical eauivalent of heat. Principle of combustion. 
Quantity of heat generatea by combustion. Modes of transforming heat 
of combustion into power, as in the steam-engine, and in gas and oil 
engines. 

2. Air , — Properties of air ; elasticity, density. Barometer. Moisture. 
Movement. Winds. Windmills. 

3. Water. — Composition, impurities, weight. Height of column to 
balance atmosphere. Flow of water. Friction of water in pipes and 
channels. CJsual speed of flow. Power derived from falls or water. 
Water - wheels ; turbines ; water - pressure engines ; pumps. Potable 
water. Sources of supply. Means of purification. Storage. 

4. Mechanics. — Centre of gravity ; stability of structures. The lever ; 
toothed wheels ; pulleys and ropes ; wrapping connectors ; winches ; 
differential pullejrs. Laws of motion. Strength of materi^s, tensile, 
compressive, torsional, and transverse ; elastic limit ; ultimate strength. 
Horse-power ; animal and human power. Friction of surfaces and 
axles ; lubrication. 

5. Steam-engine , — Construction of an ordinary portable-engine boiler, 
and of a Cornish boiler, and its setting. Fittings of a boiler. Construc- 
tion of the stationary and portable steam-engine. Single cylinder. 
Double cylinder. Compound. Steam and fuel consumed per horse- 
power. 

6. Oas and Petroleum Engines. — Principle of action. Sources of loss. 
Fuel and water required per horse-power. 

7. Electrical Generators^ Motors, and Conductors, — Principles of action. 
Losses in electrical machinery. Efficiency. Detection of faults. Use 
of fuses and cut-outs. Horse -power of motors. Ohm^s law. 

8. Construction of Agricultural Implements . — The mode of action and 
the general principles involved in the construction of farm implements. 
The adjustments of implements for different descriptions of work. Lubri- 
cation. Working or wearing parts. 

9. Cultivating Implements worked hy Steam Power. 

10. Rorse-cnkivating Implements. — Ploughs. Cultivators or Grubbers. 
Harrows. Rollers. Scrubbers, &c. 

11. Sowing Implements. — Drills. Manure and water drills. Broadcast 
barrows. Broadcasters. . Manure distributors. Potato planters, &c. 

12. Hoeing Implements. — Horse-hoes. Scufflers. 

13. Securing of Crops. — Reaping machines. Mowing machines. Hay- 
makers. Horse-rakes. Elevators. Silage appliances. Potato raisers, &c. 

14. Carriages. — Carts. Waggons. Motor Waggons. Sleighs. Rick- 
lifters, &c. 

16. Preparing Crops for Market. — Threshing machines. Winnowing 
machines. Corn screens. Hummellers. Hay and straw presses, &c. 

16. Preparing Foods. — Mills. Chaff-cutters. Pulpers. Turnip-cutters. 
Cake-breakers. Cooking apparatus. 

17. Dairy Apj^iances , — Cream separators. Chums. Butter -workers. 
Cheese tuM. Curd mills. Cheese presses. Setting-pans. Refrigera- 
tors, Ac. 

VOL. XVXL 
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18. Lomd Drainage instruments. Limekilns. Arrange- 

ments of shafting, pulleys, clutches, &c., for farm machinery at home- 
steads. Building construction and material. 

N.B. — Ma/rki will hegivmfor neatness and accuracy of Drawing. 

X.— VETERINARY SCIENCE. 

1. Anatomy and Physiology, including the comj)arative anatomy of 
the bones of the animals of the farm, and the structure and functions 
of the ditferent organs and tissues of the hoise, ox, sheep, and pig. 

2. The digestive processes and principles of nutrition in the above 
animals. 

3. A general knowledge of the blood and its circulation, and the pro- 
cesses of respiration, secretion, and excretion. 

4. The jihysiology of reproduction, and its bearings on healthy breeding. 

5. The period of gestation in the mare, cow, ewe, and sow, and the 
special management of these animals prior to, at the time of, and after 
parturition. 

6. The management of farm stock in health and disease. 


The following have won the Diploma : — 

1900. 

George Potth, Durham College of Science, Newcastle-on-Tyne (Gold 
M(*dal and Diploma with llonours). 

JouN Lawrence Sciineiber, South-Eastern Agricultural (^ollege, Wye, 
Kent. 

Kenwohthy James Thompson, TTniversity (Jollege of Wales, Aberystwyth. 

John Roiierts, University (Allege of Wales, Aberystwyth. 

Selwyn Eld Durant, South-Eastci ii Agiicultural College, Wye, Kent. 

Samuel Simpson, llams Institute, Preston, and University, Edinburgh. 

Ernest C^iiristopuer Brown, Yorkshiie (Allege, Leeds. 

1901. 

Aliikrt William Oldershaw, Midland Agricultural and Dairy Institute, 
Kingston, Dei by. 

JouN Montgomerie IIattriok, West of Scotland Agricultural College, 
Glasgow. 

liKRNARD William Bill, Kamsden, Billericay, Essex 

Simon Bloke, University College of Wales, Aberystwyth. 

Thomas Young, West oi Scotland Agncultuiul College, Glasgow. 

1902. 

Patrick Fowlie, The Agricultural College, Aspatria, and Yorkshire 
College, Leeds. 

Thomas Miliiurn, Uarris Institute, Preston. 

William Maitland Findlay, Agricultural Department, The University, 
Aberdeen. 

John Percival, Harris Institute, Preston, and Harper- Adams Agricul- 
tural College, Newport, Salop. 

Edward Porter, Harris Institute, Preston, and West of Scotland Agri- 
cultural College, Glasgow. 

J OHN Edwin Riqg, Harris Institute, Preston. 
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Abel Edwin Jones, (Jiiiversity College of North Wales, Bangor, and 
University College of Wales, Aberystwyth. 

James Bradshaw, Harris Institute, Preston, and West of Scotland 
Agricultural College, Glasgow. 

John Forrest, Harris Institute, Preston. 

Geoffrey Steele Henderson, West of Scotland Agricultural College, 
Glasgow. 

1903. 

William Benson Thompson, Yorkshire College, Leeds (Gold Medal and 
Diploma with Honours). 

Andrew Steedman, Koyal College of Science, Dublin. 

William Thomas Stockley, Harris Institute, Preston. 

John Porter, West of Scotland Agricultural College, Glasgow. 

James Wood Thompson, Harris Institute, Preston. 

William James Megaw, The University, Edinbui*gh. 

Henry Brougham Hutchinson, Harris Institute, l*reston. • 
Herbert Bowman Beddall, Eoyal Agricultural College, Ciiencester. 
John Henry J. Farquhau, Durham College of Science, Newcastle. 
Samuel Alker, Hams Institute, Preston. 

John Bateson, Haiiis Inotitute, Preston. 

J OHN Ellis, University College of Wales, Aberystwyth. 


1904 . 

Henry Gordon Hird, Yorkshire College, Leeds (Gold Medal and Diploma 
with Honours). 

John Strutuers, West of Scotland Agricultural College, Glasgow. 
Egbert Charles Andrew, Harper- Adams Agricultural College, Newport, 
Salop. 

Percy Hutchinson Lamb, Yorkshire College, Leeds. 

Egbert Edward Severs, Yorkshire College, Leeds. 

Egbert Charles Gaut, Yorkshire College, Leeds. 

Joseph Black, Yorkshire College, Leeds. 

Eoger Prosser, University College of Wales, Aberystwyth, and The 
University, Edinburgh. 

Edward Bertram Osborne, Yorkshire College, Leeds. 

Francis Howard Billi noton, Yorkshire College, Leeds. 

William Frank Craske, South-Eastern Agricultural College, Wye. 
James Kendall Earle, Yorkshire College, Leeds. 

John Edward Bridges, Yorkshire College, Leeds. 

John Earle, Yorkshire College, Leeds. 

John Miller Lonsdale, Harris Institute, Preston. 

Thomas Wibberley, Harris Institute, Preston. 

Charles Anthony Williams, University College of Wales, Aberystwyth. 
James Guthrie Stewart, The University, Aberdeen. 

Samuel Gilbert Isitt, Harper-Adams Agricultural College, Newport, 
Salop. 

David Jones, University College of Wales, Aberystwyth. 


Past Examination Papers. 

Copies of the Papers set at the Exammations m 1900, 1901, 1902, 1908, and 1904 
may be had on application. Pnce 6d. per set. 
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VETERINARY DEPARTMENT 

The Society established a Veterinary Department in 1823, but by an 
arrangement made with the Royal Oollece of Veterinary Surgeoni^ the 
Society’s examination ceased in 1881. Holders of the Society’s Veterinary 
Certificate are entitled to become Members of the Royal College of Veter- 
inary Surgeons on payment of certain fees, without being required to 
undergo any further examination. The number of Students who passed 
for the Society’s Certificate is 1183. 

The Society votes annually eleven silver medals for Class Competition 
to each of the two Veterinary Colleges in Edinburgh, and to the one in 
Glasgow. 


FORESTRY DEPARTMENT 

The Society grants First and Second Class Certificates in Forestry. 

In 1 900 it was resolved that the examination in Forestry be held in 
1901, and thereafter every alternate yci**. 

Candidates must possess — 1. A thorough acquaintance with the4;heory 
and j)ractice of Forestry. 2. A general knowledge of the following 
branches of study, so far as these apply to Forestry : The Elements of 
Botany ; The Elements of Physics, Chemistry, and Meteorology ; Forest 
Entomology ; Forest Engineering, including Land and Timber Measur- 
ing and Surveying ; Mechanics and Construction, as applied to fencing, 
draining, bridging, road-making, and saw-mills ; Implements of Forestry ; 
Book-keeping ana Accounts. 

The examinations^ are open to candidates of any age, will be both 
written and oral, and will include such practical tests as may from time 
to time be found convenient to apply. 

The maximum number of marks for each subject is 100 ; First-Class 
marks in all subjects 75, Second-Class marks in all subjects 50, Pass 
marks in all subjects 40. 

To obtain the First-Class Certificate a Candidate must have First-Class 
marks in Forestry and any two of the other subjects, and Pass in the 
two remaining subjects. To obtain the SecoTid-Class Certijicate a Candi- 
date must obtain Second-Class marks in Forestry and in any two of 
the other subjects, and Pass in the two remaining subjects. 

If a Candidate has obtained First-Class marks in Forestry and failed to 
obtain First-Class marks in only one or two of the other subjects, he can 
come up again for examination in these subjects alone for the First-Class 
Certijicate^ otherwise he must go through the entire examination again. 

The list of students who obtained Certificates prior to 1899 appears in 
the ‘ Transactions,’ Fifth Series, voL xi. (1899). 

The following have since obtained First-Class Certificates : — 

Eric Arthur Nobbs, Edinburgh, 1899 

George Potts, Whitchurworth, Trimdon Grange, Durham, 1899 
Duncan S. Rabagliati, 1 St Paul’s Road, Bradford, . 1901 

Frank Scott, Dumfries House Mains, Cumnock, . . 1903 

1 The Exa m ination will be held this year on the 11th, 12th, and 18th April. 
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The following have since obtained Second-Class Certificates : — 
William Bruce, Buxton Cottage, Laurencekirk, . . 1901 

Rajappier Swaminathak, 56 Jesus Lane, Cambridge, . 1901 

Thomas Usher, Courthill, Hawick, . ♦ . . . . 1901 

Alexander Mitchell, Braid wood, Gore bridge, . . 1903 


SYLLABUS OF EXAMINATION 

I.— SCIENCE OF FORESTRY AND PRACTICAL MANAGE- 
MENT OF WOODS. 

I. Principles of Scientific Forestry. — 1. Effects of heat, light, moisture, 
and air-currents on forest vegetation. 2. Effects of depth, porosity, 
moisture, and chemical composition of the soil on forest vegetation. 3. 
Effects of forest vegetation on the soil and air. 4. Rate and extent of 
development, longevity, and reproductive power of trees. 5. Pure and 
mixed woods. 6. Systems of sylviculture. 

II. Practical Management of Woods. — 7. Draining and irrigation. 8. 
Choice of species for various situations. 9. Seed and sowing, including 
nurseries. 10. Planting. 11. Natural regeneration by seed, shoots, and 
suckers. 12. Formation of mixed woods. 13. Tending of young woods. 
14. Pruning. 15. Thinning. 16. Sylvicultural characteristics of the 
principal trees. 

III. Injuries hy Storms and Fires. — 17. Storms. 18. Fires. 

IV. Timber. — 19. Its technical properties. 20. Its defects. 21. Recog- 
nition of different kinds of timoer. 22. Processes i<>r increasing its 
durability. 

V. Utilisation of Produce. — 23. Uses of wood and other produce. 24. 
Felling. 26. Conversion. 26. Seasoning. 27. Transport. 28. Sales. 
29. Harvesting of bark. 

VI. Forest Organisation. — 30. General ideas regarding a regulated system 
of forest management 


II.— FOREST BOTANY AND FOREST ZOOLOGY. 

(a) Forest Botany. 

The fundamental facts of morphology, physiology, and classification of 

E ' 3. The structure and function of the plant-cell and the plant- tissues. 

primary distribution. The secondary changes they exhibit in con- 
ae^ence of perennation. 

The structure and function of the root and shoot in fiowering^lants. 
Buds, their forms and uses. The flower. The^fruit. The seed. 

The structure and function of vegetative and reproductive organs of 

fu^. 

Relationship of plants to air, soil, and water. Effect of light, heat, 
and mechanidU agencies upon plants. Nutrition. The nature and ele- 
ments of the focm of plants. Sources of plant-food. The absorption. 



OSRTlflOATlS IN fORVBTRT. 


elaboration, transference, and storage of food. Bespiration and tran- 
spiration. Parasites and saprophyte. Symbiosis. 

Growth of plants in length and thiclmess. Correlation of growthf 
pruning. Germination of seedf. Formation of wood and bark. Healing 
of wounds. 

Diseases of plants due to faulty nutrition and unfavourable circum- 
stances of growth Diseases due to attacks of fungi. 

Natural reproduction and propagation by seeds and by buds. Fertilisa- 
tion of flowers. Hybridisation. iSrtificial propagation by budding, graft- 
ing, layering, and cutting. 

The characters of the large groups and classes of the vegetable kingdom. 
The characters of the families of plants which include the chief timber 
trees. The botanical characteristics of the princiiml British forest-trees 
(including the structural features of their wood). The weeds of the forest 
and their significance. 


(h) Forest Zoology. 

The group Insects : its position in the animal kingdom. Structure, 
mode of reproduction, and metamorphosis of insects. The outlines of 
classification of the group. Conditions favourable to the numerical in- 
crease of insects. Naturd checks to increase (e.^., birds, mammals, para- 
sitic insects). The identification and life-history of the more important 
insects injurious to forest-trees and fruit-trees. The damage caused by 
these insect pests and their mode of alHck. The damage caused by 
animals. Preventive and remedial measures. * 


III.— PHYSICS, CHEMISTRY, AND METEOROLOGY. 
Phijsics, 

Mass, weight, specific gravity, solid, liquid, and gaseous states of 
matter. Capillarity, osmose, vapour tension, suction pump, force pump, 
syphon, barometer, atmospheric jiressure. Boyle’s law. Levers and 
pulleys. Heat, measurement of heat, specific heat ; transference of 
neat by conduction, convection, and radiation. Boiling and freezing. 
Latent heat. The thermometer. The conservation and transformation 
of energy. Light — reflection, refraction, polarisation ; the spectrum. 
The rudiments of electricity and magnetism. 

Chemistry, 

Elements. Oxygen, hydrogen, nitrogen their preparation, proper- 
ties, and chief compounds. Acids, bases, salts. Combustion, oxidation, 
reduction. Sulphur, Carbon, Phosphorus ; and their compounds, with 
oxygen and hydrogen. Metals — potassium, sodium, calcium, magnesi- 
um, aluminium, iron, copper, lead, mercury, and their chief compounds. 
Carbohydrates, marsh gas, olefiant gas, alcohol, acetic acid, oxalic 
acid. Distillation of wood and coal. 


The atmosphere, its composition and physical properties. Measure- 
ment of pressure and temperature. The barometer. Rain, hail, snow, 
fog, cloud, dew, the dew point, hoar frost. The weathering of rocks 
and soils. Gases injurious to vegetation. 
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IV.— rOREST ENGINEERING, including LAND AND TIMBER 
MEASURING AND SURVEYING; MECHANICS AND 
CONSTRUCTION as applied to Fencing, Bridging, Road- 
making, AND Saw-mills. 

1. The use of the level and measuring-chain. Measuring and mapping 
surface areas. 2. The measurement of solid bodies — as timber, stacked 
bark, fagots, &c., earthwork. 3. The different modes of fencing and en- 
closing plantations ; their relative advantages, durability, cost of construc- 
tion, and repairs. 4. The setting out and formation of roads for temporary 
or ^rmanent use. 5. The construction of bridges over streams and 
gulues ; of gates or other entrances. 6. The construction and working 
of estate saw-mills. 

V.— BOOK-KEEPING AND ACCOUNTS. 

1. Questions in Practice, Proportion, and Decimal Fractions. 2. Book- 
keeping — describe books to be kept ; and best method of valuing timber. 
3. Practical questions in Book-keeping will also be given. 


EXAMINATION PAPERS, 1903 ^ 

PRACTICAL FORESTRY. 

1. In a plantation about 120 years of age, the crop consists of hard- 
woods, with patches of larch, Scots fir, and spruce. The hardwoods are 
healthy but the other varieties of trees show signs c ^ decay. To what 
causes of decay are these trees most liable ? Explain the best method of 
dealing with the plantation. 

Adjoining the plantation is a piece of new ground, 10 acres in extent, 
which is proposed to be embraced with the plantation. It is to be 
planted with a mixture of one- third larch, one-third Scots fir, and one- 
third hardwoods (oak, beech, elm, and ash). Mention how many trees 
should be planted per acre, the size of the plants to be used, the price per 
1000 of each variety, and the cost of planting. 

2. A proprietor is about to enclose for planting purposes a square piece 
of ground 60 acres in extent. Explain how this is to be fenced with wire 
and larch posts, describing how the straining and other posts are to be 
secured in the ground, mentioning the dimensions of the posts, the' 
number and gauge of the wire, and the distances between each yire. 
State the price of the posts and of the wire, and the cost of erection per 
yard, and calculate the cost of the total length of fence. 

3. Explain when a first thinning should take place in a young plant- 
ation of Scots fir and larch which has grown fairly well. When planted 
the trees were placed 3j feet apart. Mention the approximate number 
of trees per acre that would be taken out anff the probable number left 
standing on the ground. When would the next thinning be likely to 
take place ? What value might be expected from each thinning ? What 
would you estimate as the value of the crop if allowed to gi*ow till it was 
fifty years of age ? 


1 No Examiaation in 1904. 
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4. I am anxious to have a sale of timber, and wish you to explain how 
to set about it. One plantation, sixty years of age, having a crop of conifers 
of 300 trees per acre, is to be thinned ; and another plantation, containing 
hardwoods and a general mixture of conifers, is at maturity and must be 
cleared. Explain how you would mark and classify both divisions, how 
best to dispose of the trees, what conditions of sale you would draw up, 
and how you would afterwards treat the ground for replanting. 

6. In regard to the conversion of timber, describe briefly (1) the details 
of a simple saw-mill, (2) the motive power required to suit varying cir- 
cumstances, (3) the mode of transport of timber to and from the saw-mill, 
(4) the seasoning of timber by (a) natural and (b) artiflcial means. 

6. State what are the causes and effects of defects in timber such as 
ring-shake, star-shake, heart-rot, red-rot, blue-wood, and loose and black 
knots. 

7. State what you consider should be the normal weight of timber in 
the green state and air-dried, (1) Conifers, (2) HardwooSs, and (3) Soft- 
woods, such as willow, poplar, lime, &c. 

(Two hours allowed.) 


FOREST BOTANY AND FOREST ENTOMOLOGY. 

(Candidates are expected to anmcr five of the questions — three /ro^ the 
Section of Forest Botany^ and two from, the Section of Forest Entomology ) 


(A) FOREST BOTANY. 

1. Describe leaf-fall. What is the advantage to the plant of the 
process 1 

2. Write an account of the life-history of any parasitic fungus harmful 
to a forest-tree. What methods of prevention and of remedy would you 
adopt in relation to the fungus you describe / 

3. Describe the seed of oak, ash, elm, larch, maple, elder, hawthorn. 
What do you know of the duration of vitality and of the length of period 
of germination of these seeds 1 

4. What is the structure and function of a medullary ray ? Describe 
the condition of a medullary ray in winter and in summer. 

6. Describe the mechanism for pollination in the flowers of any three 
forest trees of diflferent genera 


(B) FOREST ENTOMOLOGY. 

6. Describe Hylobius abietis, the Pine Weevil, under the following 
heads ; — 

(а) The weevil itself and how it is recognised. 

(б) Its life-history. 

(c) What plants are attacked, when, and how ? 

(<i) Preventive and remedial measures. 

7. Give a detailed year’s life of the Spruce Gall Aphis or the Woolly 
Aphis, noting the direct and indirect harm done to the tree attacked, and 
measures of prevention and remedy. 
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8. Name two Lepidopteroua, or two Hymenopterous, caterpillars 
destructive to forest trees. How would you — 

(a) Becoguise them ? 

{b) Recognise their work ? 

(c) Fight them ? 

{Two hou/rs allowed.) 


PHYSICS, CHEMISTRY, METEOROLOGY. 

1. How would you determine the specific gravity of a piece of stone 
and a piece of wood respectively ? 

2. Given a piece of wood, a piece of limestone, and some water, how 
from these would you make caustic potash ? 

3. What are the chief products obtained from the destructive distilla- 
tion of wood ? How would you make pure acetic acid from them ? 

4. Describe the construction of the merchrial barometer, and explain 
what is directly, and also inferentially, indicated by a fall in the mercurial 
column. 

{An hour and a half allowed.) 


LAND MEASURING, &c. 

1. Calculate the contents of an area of ground, the two sides of which 
are parallel and measure 600 and 450 feet respectively, the uniform 
breadth being 180 feet, and give the result : 1st, in square yards ; 2nd, in 
Imperial measure— acres, roods, and poles ; and 3rd, in Scots measure — 
acres, poles, and falls. 

2. Calculate the contents of a triangular piece of land measuring 300 
feet along the base and 160 feet perpendicular from the base to the apex, 
in square yards. 

3. Calculate the contents of a circle measuring 3 chains radius, and give 
the result in acres, roods, and poles. 

4. Calculate the contents of a piece of earth-cutting for the formation 
of a roadway 30 feet wide, measuring 300 feet in lengUi, 12 feet in depth 
at one end and 6 feet in depth at the other end, and to have side slopes 
of 1 J horizontal to 1 perpendicular, in cubic yards. 

5. What are the points to be attended to in the proper construction of 
an estate road 18 feet wide ? 

6. Give sketch of a bridge to be constructed of estate material over a 
burn for the above road. 

V. State the various forms of wheel for utilising water-power for driv- 
ing the machinery of a saw-mill, and which gives the most power. 

{Two hours allowed.) 


ARITHMETIC AND BOO^-KEEPING. 

1. Simplify of 

2. Find by Practice the rent of 23 acres 3 roods 5 poles^ at £3, 18s. 9d. 
per acre. 
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3. Express 3 roods 27 poles 11 yards in decimals ol an acre. 

4. If the carriage of 3 tons of timber cost £6 for 40 miles, how mnch 
ought to be carried for the same price for 26J miles ? Give the answer in 
decimals of a ton correct to 2 places. 

6. Find the weight of a rectangular pile of larch boards 7 feet high 
16 yards long and 4 yards wide, assuming that the boards weigh 40 lbs. 
per cubic foot The pile consists of 6048 boards 12 feet long by 10 inches 
wide. Of what thickness are these boards ^ 

6 Give a specimen page of the Private Sales Book which you would 
advise a forester on a large estate to keep. 

7. The following is a statement of the cash transactions of William 
Thomson, forester on the Widemoor Estate, for the month of May 1902. 
Prepare therefrom a branched statement of Receipts and Expenditure, 
bringing out the balance of cash on hand at 31st May 1902. There was 
a balance of £35 due to the forester at 30th April : — 

1902 

May 1. Received price of 500 larch trees sold by public 


auction £260 0 0 

fi II Paid Wm. Thomson, salary for quarter , . . 60 0 0 

II II II County Assessments 116 0 0 

II 2. II W Gunn, for young trees for nursery . . 80 0 0 

M I- II Great Northern Railway Co., carriage of do. . 6 0 0 

II II Received from John Ross, price « f 120 dozen paling 

rails sold to him by private contract . , . 16 *0 0 

It 3. Paid W. Jackson, assistant forester, salary for 

quarter 20 0 0 

M 4. Received from John Wallace, price of 700 small 

oaks sold him by private contract . . . 35 0 0 

It II Paid R. Haig, for young trees for nursery , . 50 0 0 

II II II W. Black, carter, carriage of do . . . 4 0 0 

II 6. Received price of 2000 Scots pine trees sold by 

public auction 650 0 0 

II 10. Received from T. Wilson, price of 40 Scots pine 

trees sold to him by private contract . . 14 0 0 

II 12 Paid G. Goodman, for advertising sale of timber . 3 0 0 

II 13 II T. Young, for saws supplied by him . . 18 0 0 

It 14. II Auctioneer, commission on sales in April . 50 0 0 

II 18 Received price of 2500 larch trees sold by public 

auction 1200 0 0 

II 19. Paid A. Jarvie, implement maker . . , . 50 0 0 

II 20. II Fire Insurance Premium for Lodge, due 16th 

inst 200 

II 24. Received from R Hood, price of 25 tons firewood 

sold to him by private contract . . . . 10 0 0 

11 27. Paid J Inkman, for printing catalogues . . 5 0 0 

II 29. II (> Smith, blacksmith 16 0 0 

It 31. II Wages for month, as per list .... 1160 0 0 


(An hour and a half allowed^) 
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DAIRY DEPARTMENT 

EXAMINATION IN THE SCIENCE AND 
PRACTICE OF DAIRYING 


This Examination, instituted in 1897, is conducted by the National 
Agricultural Examination Board, appointed jointly by the Royal Agri- 
cultural Society of England and the Highland and Agricultural Society 
of Scotland. 


REGULATIONS. 

1. The Societies may hold annually in England and in Scotland, under 
the management of the National Agricultural Examination Board appointed 
by them, one or more Examinations for the National Diploma in the Science 
and Practice of Dairying ; the Diploma to be distinguished shortly by the 
letters “ N.D.D.” 

2. The Examinations will be held on dates and at places from time to time 
appointed and duly announced. 

3. A deposit of £1 will be required from each candidate, which deposit will 
be returned only to those candidates who succeed in obtaining the Diploma 
at the first attempt. The Board may, at their discretion, allow an unsuc- 
cessful candidate to sit for one subsequent Examination without payment 
of a further deposit. 

4. Forms of Entry for the Examination in England nt.iy be obtained from 
the Secretary of the Royal Agricultural Society of England, 13 Hanover 
Square, London, W., and must be returned to him duly filled up, with the 
deposit of £1, on or before 31st August. 

5. Forms of Entry for the Examination in Scotland may be obtained from 
the Secretary of the Highland and Agricultural Society of Scotland, 3 George 
IV. Bridge, Edinburgh, and must be returned to him duly filled up, with the 
deposit of £1, on or before 31st August. 

6. A candidate may enter for the Examination either in England or Scot- 
land, but not in both ; and a candidate who has once taken part in an Exam- 
ination in England cannot enter for an Examination in Scotland, or vice versa. 
No candidate may sit for the Examination more than twice. 

7. A candidate will be required to satisfy the Examiners, by means of 
written papers, practical work, and mvd vore, that he or she has — 

(!) A genera] knowledge of the management of a Dairy Farm, including 
the rearing and feeding of Dairy Stock, the candidate being re- 
quired to satisfy the examiners that he or she has had a thorough 
training and practical experience in all the details of Dairy work 
as pursued on a farm. 

(2) A thorough acquaintance, both practical aud scientific, with every- 

thing connected with the management of a Dairy, and the manu- 
facture of Butter and Cheese. 

(3) Practical skill in Dairying, to be tested by the making of Butter and 

Cheese. 

(4) Capacity for imparting instruction to others. 
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8. The Board reserve the right to postpone, to abandon, or in any way, or 
at any time, to modify an Examination, and also to decline at any sta^ to 
admit any particnlar candidate to the Examination. 

By Order, 

ERNEST CLARKE, 

Secretary ^ Royal Agricultural Society of England, 
13 Hanover Square, London, W. 

JAMES MACDONALD, 

Secretary, Highland and Agricultural Society of 
ScotUmd, 

3 George IV. Bridge, Edinburgh. 

December 1904 


SYLLABUS OF SUBJECTS OF EXAMINATION 

I.—GENERAL MANAGEMENT OF A DAIRY FARM. 

1. Omeral Management of Pastures and Crops on a Dairy Farm. 

2. Buildings. — Situation, Surroundings. Construction, Ventilation, and 
Drainage of Farm Buildings. Suitability building materials. Water 
supply. Construction and arrangements of Dairies ; {a) for General 
Purposes ; {h) for Special Purposes. 

3. Foods and Feeding. — Summer and Winter Feeding of Dairy Cattle. 
Root crops. Green fodder. Ensilage. Different kinds of food and their 
composition. Their effect upon Milk, Butter, and Cheese. Special Foods 
usea in Dairy Feeding. Preparation of food for Dairy Stock. Rearing 
and feeding of young Stock. Feeding and management of Pigs and 
Poultry. 

4. Dairy Cattle in Health and Disease. — Characteristics of different 
Breeds, and choice of Dairy Cattle. General functions of the organs of 
the animal body. Breeding. Parturition. Organs which secrete milk. 
Process of milk secretion. Changes which food undergoes during digestion. 
Diseases of Dairy Cattle and their remedies. 


II.— MANAGEMENT OF A DAIRY. 

1. Milk and Cream. — Process of Milking. Dairy Utensils and Ap- 
pliances, hand and power. Cooling of Milk. Separation and ripening of 
Cream. Different systems of Cieam-raising. Utilisation of Skim-milk. 
Keeping of Milk. Importance of Cleanliness. Diseases spread by Milk. 
Conveyance and sale of Milk. Milk records. Keeping of Daily and 
Farm Accounts. Creameries. Butter and Cheese Factories. Different 
systems of Dairying and their comparative returns. 

2. “Churns and other Butter-making applianc^ hand and 

g )wer. ^uring of Cream. Churning. Washing and working of Butter. 

utter-milk. Packing and transmission of Butter. Salting and keeping 
of Butter. Colouring. Characteristics of good Butter. 

3. Cheese. — Principles of its manufacture. Making of different kinds 
of Cheese (from cream, whole-milk, and skim-milk). Acidity of Milk. 
Use of Rennet and its substitutes. Whey. Appliances for Cheese- 
making. Ripening and storage of Cheese. Packing and sale of Cheese. 
Making of Cream and other soft Cheeses. 
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IIL— OHEMISTEY AND BACTERIOLOGY 

\N,B, — In this Section there will be expected of the candidate a sound 
understanding of the scientific principles underlying the practice of 
Dairying, a knowledge of the composition, nature, properties, and 
changes undergone by the different substances met with in Dairying, 
and a general acquaintance with the principles of laboratory methods 
so far as Dairying is concerned.] 

1. General Principles of Chemistry. — ^The nature of elements and com- 

g ound bodies. The different forms of matter — solid, liquid, gaseous. 

pecific gravity, and instruments for determining it. Temperature, and 
methods of measuring it. Thermometric scales. The influence of tem- 
perature in Dairy operations. Physical and chemical changes involved 
m the following : solution, precipitation, filtration, distillation, oxidation, 
and reduction. Acids, Bases, Salts — their distinctive properties. Acidity 
and Alkalinity — ^their influence and quantitative estimation. 

The Atmosphere — its constituents and impurities ; its influence on 
Dairy operations. Atmospheric pressure. 

Water — constituents of pure and natural waters. The impurities of 
water and whence derived. The importance of a pure water-supply in 
Dairying. 

General knowledge of the elementary chemistry of the following sub- 
stances and their compounds so far as met with in Dairying : Potash, 
Soda, Ammonia, Lime, Phosphoric Acid, Alcohol, Acetic Acid, Carbonic 
Acid, Butyric Acid, Lactic Acid, Albumen, Casein, Fats, Milk-sugar, 
Glycerine, Pepsin. 

Saponification of Fats. 

2. Milk and its Products, — The nature, composition, properties, and 
chemical constituents of milk. Microscopical appearances presented by 
milk. The circumstances that affect the quality and quantity of milk 
produced by the cow. The influence of feeding. The changes which 
occur in the keeping of milk, and how produced. The natural and arti- 
ficial souring of milk. Rennet, its nature and use. Phj'sical and chemical 
changes involved in the making and keeping of Butter, and in the manu- 
facture and ripening of Cheese. Separated Milk, Condensed Milk, Fer- 
mented Milk. The use of Preservatives. Methods of Milk- testing — 
Mechanical methods, their theory and practice. A general knowledge of 
the methods employed in the chemical analysis of Milk and Butter. 
Adulteration of Milk, Cream, Butter, and Cheese~the ways in which 
adulteration is practised, the changes in composition thereby produced, 
and a general knowledge of the methods employed in detecting the same. 

3. The Chemistry of Feeding. — The principal constituents of Food 
materials, and the functions they severally fulfil. The influence of 
Food constituents on milk production, j^similation and Digestion. 
Animal Heat and Respiration. Milk as a Food. The relation of Food 
to Manure. 

4. Bacteriology. — Moulds. Yeasts. Bacteiia. The principal kincis of 
Bacteria met with in Dairying — their forms, methods of reproduction, 
and conditions of life. The influence of physical agencies upon Bacterial 
life. Air and Water as carriers of Bacteria. The changes produced by 
Bacteria in milk and its products. Useful foims and their functions. 
Harmful forms and their effects — Coagulation Discoloration, Taints, &c. 
Pathogenic organisms. The classification of organisms — organised fer- 
ments and enzymes. Methods of preparation of pure cultures and their 
practical use. Nutritive media. Pasteurisation and Sterilisation — the 
practical application of these to Dairy matters. Fermentation and 
Putrefaction. Disinfectants and Preservatives. 
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IV.-PEACTICAL SKILL IN DAIRY WORK. 

Candidates must be prepared — (1) to produce at or before the Examina- 
tion a satisfactory certificate of proficiency in the Milking of Cows, signed 
by a practical Dairy Farmer, and to satisfy the Examiners by a practical 
test, if so required ; (2) to churn and make into Butter a measured quantity 
of Clream ; and (3) to make one Clieese of each of the following varieties ; 
(i) Hard-pressed, of not less than 30 lb.; (ii) Veined or blue- moulded, of 
not less tlian 10 lb. ; and (iii) also to make one or other of the following 
Soft Cheeses : Camembert, Coulommier, or Pont TEv^que. 


V.— CAPACITY FOR IMPARTING INSTRUCTION 
TO OTHERS. 

Candidates must also show tactically that they are familiar with the 
management of a Dairy^ and are capable of imparting instruction to 
others. 


EXAMINATIONS IN 1905. 

ENGLAND— Monday, September 18, and following days, at the Univer- 
sity College and British Dairy Institute, Reading; last date for 
receiving applications, Thursday, August 31. 

BOOTLAND — Monday, September 25, and following days, at the Dairy 
School for Scotland, Kilmarnock ; last date for receiving applica- 
tions, Thursday, August 31. 

The following obtained the Diploma in Scotland in 1904 : — 

Francis Billinoton, Elton Hall, Sandbaoh, C^heshire. 

William Bywater, South View, Gomersal, Yorkshire. 

James Kendall Earle, Ellorton, Scorton, Darlington. 

John Earle, Ellertoii, Scorton, Darlington 

Robert Charles Gaut, 81 Belle V\ie Road, Leeds. 

Miss Bessie R. Kirkwood, Broadstoiie Hall, Beith. 

Miss Janet Macnauohton, Montillie, Comne. 

Wilfred E. Smith, 7 Shandon Street, Edinburgh. 

Miss Jean IE W A Sue iR, Newton Farm, Glasgow. 

lluoii Stirling, 326 Gairbraid Street, Maryhill, Glasgow 

Robert M. Wilson, Laws, Duns. 

'Hie following obtained the Diploma in England m 1904 , — 

Miss Kate Amelia Baynes, University College and British Dairy 
, Institute, Reading, and Eastern Counties Dairy Institute, Ipswich. 

Harold Burkitt, British Dairy Institute, Reading. 

Miss Emily Burkitt, Biitish Dairy Institute, Reading. 

Chrysostom J. Ciirysakis, University College and British Dairy Institute, 
Reading. 

Miss Gwladts Nest Davies, University College and British Dairy In- 
stitute, Reading, and Lleweni Hall Dairy School, Denbigh. 

Miss Edith May Dawson, Midland Dairy Institute, Kingston, Derby. 

Daniel Linijxird Freeman, Lancashire C.C. Dairy ^hool, Hutton. 

Abel Edwin Jokes, University College of Wales, Aberystwyth, and 
British Dairy Institute, Reading. 

Rafael Mokcato, University College and British Dairy Institute, 
Beading. 
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Miss Annie Myerscough, Lancashire C.C. Dairy School, Hatton. 

Miss Felicia Ulrica Parkinson, Harris Institute, Preston, and Univer- 
sity College and British Dairy Institute, Beading. 

John Porter, Harris Institute, Preston, and Lancashire C.C. Dairy 
School, Hutton. 

Miss Anna Farquhar MUonnell, University College and British Dairy 
Institute, Beading. 

Miss Kate Milltcent Nickson, Lancashire C.C. Farm, Hutton. 

Thomas Wibberlby, Lancashire C C. Dairy School, Hutton. 

Miss Ella Wyse, Cheshire C.C. Dairy Institute, Worleston. 


Past Examination Papers. 

* Copies of the Papers set at the Examinations in 1903 and 1904 may 
be had on application. Price 6d. per set. 


CHEMICAL DEPARTMENT 

Chemist to the Society — James Hendrick, B.Sc., F.I C., F.C.S., 
Agricultural Department, Marischal College, Aberdeen. 

The object of the Chemical Dejiartment is to promote the diffusion of a 
knowledge of Chemistry as applied to agidculture among the members of 
the Society, to carry out experiments for that purpose, to assist members 
who are engaged in making local experiments requiring the direction or 
services of a chemist, to direct members in regard to the use of manures 
and feeding-stutfs, to assist them to put the purchase of these substances 
under jiroper control, and in general to consider all matt t ‘is coming under 
the Society’s notice in connection with the Chemistiy of Agriculture. 


MEMBEBS’ PBIVILEQES IN BESPECT OF ANALYSES. 

The fees of the Chemist for analyses made for members of the Society 
shall, until further notice, be as follows : — 

The estimation of one ingredient in a manure or feeding-stuff, . 5s 
The estimation of two or more ingredients in do. , 10s. 

These charges apply only to analyses made for agricultural purposes^ and 
for the sole and private use of members of the Hiahland and Agricul- 
tural Society who are not engaged in the manufacture or sale of the 
substances analysed. 

Valuations of manures, according to the Society’s scale of units, will be 
supplied if requested. 


MISCELLANEOUS. 

Analysis of water ^ to determine puiity, hardness, and fitness 
for domestic use (not more than one ai^lysis per year 
for any one memberX . . . . .£100 

Analysis of agricultural products — hay, grain, ensilage, roots,&c., 10 0 
Milk, full analysis, . . . . . . 0 10 0 

1 Oases containing bottles for water samples and instmotioBs for sampling are sent 
from the laboratory on application. 
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Milk, solids and fat, . 

tt fat only, .... 

Butter, full analysis, . 

M partial analysis (solids and fat). 

Cheese, ..... 

Limestone, giving the percentage of lime. 

Limestone, complete analysis. 

Lime, including ground lime, percentage of calcium oxide, . 

M II It complete analysis, 

Analysis of soil, to determine fertility and recommendation 
of manurial treatment, ..... 
Complete analysis of soil, ..... 
Search for poisons in food or viscera, 

Sulphate of copper, percentage of copper and purity, 

M n complete analysis. 

Arsenic, carbolic acid and tar acids, and other poisons used 
in making sheep dips, &c., .... 


£0 5 0 
0 2 6 
0 10 0 
0 5 0 
0 10 0 
0 5 0 
10 0 

0 5 0 
10 0 

1 10 0 
2 10 0 
2 0 0 
0 5 0 
0 10 0 

5s. to £1 


Samples should be sent (carriage paid) to James Hendrick, B.Sc., 
-Agricultural Department, Marischal College, Aberdeen. 


INSTRUCTIONS FOR SELECTING SAMPLES FOR ANALYSIS. 

MANURES. 

Any method of sampling mutually agreed upon between buyer and 
seller may be adopted, but the following method is recommended as a 
very complete and satisfactory one : Four or more bags should be selected 
for sampling. Each bag is to be emptied out separately on a clean floor, 
worked through with the spade, and one spadeful taken out and set aside. 
The four or more spadetuls thus set aside are to be mixed together until 
a uniform mixture is obtained. Of this mixture one spadeful is to be 
taken, spread pn paper, and still more thoroughly mixed, any lumps which 
it may contain being broken down with the hand. Of this mixture two 
samples of about half a pound each should be taken by the purchaser or 
his agent, in the presence of the seller or his agent or two witnesses (due 
notice having been given to the seller of the time and place of sampling), 
and these samples should be taken as cjuickly as possible, and put into 
bottles or tin cases to prevent loss of moisture, and having been labelled, 
should be sealed by the samplers — one or more samples to be retained by 
the purchaser, and one to be sent to the chemist for analysis. 

FKBDINQ-STUPFS, 

Samples of feeding-stufls which are in the form of meal may be taken 
in a similar manner. 

Samples of cake should be taken by selecting four or more cakes from 
the bulk. These should be nutted to a size not larger than walnuts. 
The nutted cake should then be thoroughly mixed and samples of not 
less than one pound each taken from it. The samples should be put 
into bottles or tins, sealed up, and labelled. One sample should be sent 
to the analyst, and one or more duplicates retained by the purchaser. 

SOILS. 

Dig a little trench about two feet deep, exposing the soil and subsoil. 
Cut from the side of this trench vertical scrapings of the soil down to the 
top of the subsoiL Catch these on a clean board, and collect in this man- 
ner two pounds of soil taken from the whole surface of the section. Similar 
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scrapings of subsoil immediately below should be taken and preserved 
separately. Five or six similarly drawn samples at least should be taken 
from different parts of the held, and kept separate while being sent to 
the chemist, that he may examine them individually before mixing in 
the laboratory. 

VEOETABLB PRODUCTS. 

TwrnipSy chc., at least 50 bulbs carefully selected as of fair average 
growth. 

iTizy, straw^ ensilage^ cCrc., should be sampled from a thin section cut 
across the whole stack or silo, and carefully mixed ; above 2 lb. weight 
is required for analysis. 

Grain should be sampled like manures. 

DAIRY PRODUCE. 

MUk . — Samples of milk from individual cows should be taken direct 
from the milk-pail after complete milking. Average samples from a num- 
ber of cows should be taken immediately after milking. Specify whether 
the sample is morning or evening milk, or a mixture of these. Samples to 
be tested for adulteration should not be drawn from the bottom or taken 
from the top of standing milk, but they should be ladled from the vessel 
after the milk has been thoroughly mixed. Samples of milk should be 
sent immediately to the analyst. 

For most purposes a pint bottle of milk is a large enough sample. 

Butter ana Cheese , — About quarter-pound samples are required. 

WATERS. 

When the water is from a well, it should be pumped for some minutes 
before taking the sample. 

If the well has been standing unused for a long time, it should be 
pumped for some hours, so that the water may be renewed as far as 
possible. 

If the well has been newly dug or cleaned out, it should be pumped as 
dry as possible, daily, for a week before taking the sample. 

Water from cisterns, tanks, ponds, &c., should be sampled by immersing 
the bottle entirely under the water, and holding it, neck upwards, some 
inches below the surface. Water from the surface should not he allowed to 
enter the bottle. 

Spring or stream water should not be sampled in very wet weather, but 
when the water is in ordinary condition. Such waters should be sampled 
by immersing the bottle, if possible ; but if not deep enough for that pur- 
pose, a perfectly clean cup snould be used for transferring the water to the 
oottle. 

When the bottle has been filled the stopper should be rinsed in the water 
before replacing it. 

Interference with or disturbance of wells or springs, or the ground in 
their immediate vicinity, must be carefully avoided during sampling, and 
for at least twenty-four hours before it. 

After a sample has been taken, it should be sent to the laboratory as 
speedily as possible. 

A description of the source and circumstances of the water should ac- 
company the sample, as the interpretation of the analytical results depends 
to some extent on a knowledge of such particulars. 

N,B , — Stone iars and old wine bottles are unsuitable for conveving 
samples. Wincnester quarts chemically cleaned should be obtained from 
the laboratory, Marischal College, Aberdeen. 

VOL. XVII. 


3 
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LOCAL ANALYTICAL ASSOCIATIONS. 

With the view of encouraging, as well aa regulating the conduct of. 
Local Analytical Associations, the Society, from 1881 to 1893, contributea 
from its funds towards their expenses a sum not exceeding £250 annually. 
In view of the passing of the Fertilisers and Feeding Stuflfs Act, 1893, 
it was decided, at a meeting of the Directors on the 6th of December 
1893, to discontinue that grant after the Ist of March 1894. 


COMPOSITION AND CHARACTERISTICS OF MANURES 
AND FEEDING-STUFFS. 

{See ‘ Transactions^^ Fifth Series^ vol. xi. 1899.) 


FORMS OF GUARANTEE 

Guaeantee op Manure. 


I guarantee that the manure called and sold by me to 

contains a minimum of — 

Soluble phosphoric <icid = Phosphate of lime dissolved per cent. 

IiMoluhU phosphoric act(Z= Phosphate of lime undissolved per cent. 

Potash salts . . = Potash (K,0) percent. 

Total nitrogen . . = Ammonia per cent. 

Signature of seller 

Dale 10 


Guarantee op Fbeding-Stupp. 


I guarantee that the feeding-stuff called and sold by me to ' 

contains a minimum of — 

. per cent albuminoids. 

. ]>er cent oil. 

. per cent carbohydrates. 

Signature of seller. 

19 . 


Date, 
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UNITS TO BE USED IN DETERMINING THE COMMERCIAL 
VALUE 0? MANURES.' 

rems^CASH, including Bags gross weight— not including Carriage. 

These units are based on the RETAIL PRICES at the following seapoiih: Berwick, 
Lolth, Bo'ness, Dundee, and Glasgow. When these units are muliipliod by the per- 
centages in the analysis of a Manure, they will produce a value representing very 
nearly the cash price at which TWO TONS may be bought in fine sowable condition 
Larger purchases may be made on more favourable terms, but for smaller purchases an 
extra charge of Is. 6d per ton is made 

For Season 1905. 

CASH PRICES AS Fixed on 1st February. 



Peruvian 





Items to be Valued. 

(Rid( 

1 

S 

1 

Ued). 

•a 

OQ 

f 

Bone-Meal. 

§ 

m 

t3 

01 

i 

bi (=> 

S'© 

•a 

1 


O 

£ 


1 


CQ 


P unit 

P unit 

P unit 

P unit 

P unit 

r unit 

Phosphates dissolved 


1/8 

1" 

\ 

2/7 

VH 

II undissolvod . 

1 1/4 

1/4 


1 rutash 

3/8 

3/6 



-• 


Nitrogen 

15/9 

15/- 

12/1 

12/1 

15/0 


or Ammonia . 

13/- 

12/6 

10/- 

10/- 

13/- 


Pj ices per ton— 







Prom .... 1 

150/ up-, 106/ up- 

105/- 

00/- 

108/- 

45/- 

waids 

wards 





To . . 



115/- I 

100/ 

112/- 

1 

66/- 

1 


1 Manures. 



Guarantee. 

Price per 
Ton. 

Unit. 



Per cent. 

£ 6 d. 


Sulphate of ammonia 8 . . ox works 

24 Ammonia 

18 0 0 

Am. = 10/10 

Nitrate of soda, 96 per cents 

ox bill]) 

19 11 

10 15 0 

II =11/4 

Muriate of potash, 80 per cent 

1? 

50 Potash 

8 15 0 

Pot. = 8/6 

Sulphate of potash, 80 per ) 
cent, or over ) 

)i 


•• 

1 II = 8/9 

Kainit .... 

ir 

12 5 Potash 

2 0 0 

II = 8/2* 

Potash salts .... 


.30 II 

4 12 0 

I) = 8/1 

Thomas-slag phosphate at ) 
place of production | 


80 Phosphate 

1 15 0 

rhos.» 1/2 

•I II 

* 

38 II 1 

2 0 0 

II S= J/1 


Notb. — Thw Schedule of Unit Prices of Manures and Fecding-St uffs is revised each year lu the first 
uHiek of February. Copies of the Schedule may be had by Members any iiine thereafter. 


1 Instructions reading units and the valuation of manures are given on p. 86. « 

3 These are the February prices, but they are suldect to variation l^om month to month or 
oflwner. 
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FasDiMa-Bronrs. 



Price per Ton. 



' Avc 

Album. 

rage Aualy 

Oil. 

ses 

Carbo- 

hydrates. 






£ 

«. 

d. 

Liusecd-cako 


28 

9 

36 

7 

10 

0 

II Cauadian oi Ameiicuii 

30 

7 

36 

6 

17 

6 

Decorticated cotton-cake 

• 

45 

10 

20 

6 

16 

0 

It If 

Hecd-mcal 




6 

10 

0 

Uudocorticated u 

(Egyptian) 

24 

7 

25 

5 

0 

0 

II 11 

(Bombay) 




4 

7 

6 

Beau-meal ^ 


25 

2 

50 

6 

12 

0 

Rice-iucal . 

‘ 


10 

50 

4 

10 

0 

Locust-beau meal 


1 ^ 

2 

70 

5 

1C 

0 

Dried Distillery giaius 


1 20 

8 

60 

5 

5 

0 

M Brewery it 


1 20 

8 

50 

4 

12 

6 

Bailey -bran 



5 

50 

5 

0 

0 

Indian corn (Aiiioik .ui) ‘ 


10 

5 

55 

4 

J7 

b 

Maizo-gorm meal 


1 



5 

10 

0 

Paisley meal 


1 

9 

60 

4 

17 

6 

Linseed (whole) 


1 1 

35 

14 

10 

10 

0 

Linseed-oil 




1 

14 


0 

Treacle 



•• 


4 

16 

0 


^ ThpHt aic the Febnury pi ices, but they are subject to vamtiou fioin mouth to moutli or 
oftoiicr. 

CLASSIFICATION OF MANURES. 


Genume bono-meal contams from 48 per cent to 66 per cent phos- 
jihates, and from 4 per cent to 6 per cent ammonia. If 
phos})hatoB are low, ammonia will be high, and conversely. 

Ground to flour and containing about 60 to 65 per cent phosphates, 
and about 1 to 2} per cent ummoiiia 

Must be puie— t c , containing nothing but natural bones and sul* 
phuric acid. 


To bo valued according to the unit values (as given above) of 
the ingredients of which they are guaranteed and also 
found to be composed, with an addition of 7 b 6d per ton 
for mixing. 

High-class compound manures to be valued at the mean between 
tlie highest and lowe.s! units applicable to each ingitidieiit. 

Not less than 80 pei i*ent of the pUospliatc nliould be citnc soluble 
(Wagner’s method) 

Fineness of grinding is of paramount importance The coarsest 
kind used should be so finely ground that at least 80 per cent 
passes through a sieve of about 9600 holes per sq. inch. 


Bone-meal 


Uteamed bone-flour 
Dissolved bones . 


{! 


Mixtures and compound ) 
manures \ 


\ Thomas-slag 


INSTRUCTIONS FOR VALUING MANURES. 

The unit used for the valuation of manures is the hundredth part of a 
ton, and as the analyses of manures are expressed in parts per hundred, 
the percentage of any ingredient of a manure when multipliea by the price 
of the unit of tliat ingredient represents the value of the quantity of it 
contained in a ton. 

As an example take muriate of potash — a good sample (see p. 35) will 
be guaranteed to contain 80 per cent pure muriate of potash ; the other 
20 per cent consisting of unimportant impurities such as common salt. 
But all potash manures aie valued according to the amount of Potash 
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they and 80 per cent of pure muriate of potash yields 50 ^ cent 
potasn 50 units per ton, and as a ton of muriate of potash 

costs £8, 158. the price of the unit is the fiftieth part of that — viz., 3s. fid. 
If on anidysis a sample of muriate of potash guaranteed to contain 50 per 
cent of TOtash is found to contain only 49 per cent, the price per ton will 
be 38. fid. less — viz., £8, 11s. fid. 

Similarly with all other manures the price per unit is derived from the 
price per ton of a sample of good material up to its ^arantee, and there- 
rore the proper price per ton of a manure is found by multiplying the 
price of the unit of the valuable ingredient by the percentage as round by 
analysis. If a manure contains more than one valuable ingredient the 
unit value of each ingredient is multiplied by its percentage, and the 
values so found when added together give approximately the price per 
ton of the manure. 

Nitrate of soda contains no ammonia but it contains nitrogen, and 14 
units of nitrogen are equivalent to 17 units of ammonia, and it is the 
custom in Scouand to value all nitrogenous manures not according to the 
nitrogen they contain but according to its equivalent of ammonia. 

The commercial values of manures are determined by means of the 
CTntts in the following manner : — 

Take the analysis of the manure, and look for the following 
substances : — 

Phosphates dissolved 
„ undissolved 
Nitrogen = Ammonia 
Potash . 


(or soluble 
(or insoluble 



No other items but 
these are to be 
valued. 


Should the analyeu or the guarantee not he expressed in that v>ay^ the 
chemist or the seller should he asked to state the quantities in these 
terms. 

Suppose the manure is bone-meal : — 

An ordinary bone-meal will contain about 60 per cent phosphate and 
about 4^ per cent ammonia. The units for bone-meal are Is. 4d. 
for phosphate and 10s. for ammonia. Therefoic the value is — 
Insol. phosphate, 60 times Is. 4d., equal to £3 6 8 
Nitrogen = Ammonia, 4J times 10s., equal to 2 5 0 


Say £5 11 8 per ton. 

Suppose the manure is dissolved or vitriolated bones : — 

It must be guaranteed “pure.” 

The units in the Schedule are 28. 7d. for soluble phosphate, Is 4d. for 
insoluble phosphate, and 13#. for ammonia. 

The analysis will be about 16 per cent soluble phosphate, 20 per cent 
insoluble phosphate, and 3^ per cent ammonia. In that case the 
value would be — 

Sol. phosphate, 16 times 2s. 7d., equal to £2 1 4 

Insol. „ 20 „ Is. 4d., „ 16 8 

Nitrogen » Ammonia, 3J „ 138., „ 2 6 6 


Say £5 13 6 per ton. 
Suppose the manure is a superphosphate, — say an ordinary supeVphos- 
phate, with 28 per cent soluble phosphate* and 3 per cent insoluble 
phosphate. It is valued thus : — 

Sol. phosphate, 28 times Is. 9^., equal to, say, £2, 10s. 2d. per ton. 
Insoluble phosphate is not valued in a superphosphate, 

Thp units have reference solely to the Commercial Values of 
Manures, and not to their Agricultural Values. 
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Thus^ in Hating ioluUe phoiphaU in diaolved hones cU 2«. 7d, pw wnii^ and 
that in superphosphate at it is meant that these <sre the^ces per nnU 

at which soluble phosphate can he hou^ht in these two manures; hvt it does 
not mean that the soluble phosphate in the one is ^\d, per unit better as a 
manure than that in the other. It is probably no better. 


BOTANICAL DEPARTMENT 

Consulting Botanist to the Society— K, N. M* Alpine, 

6 Blythswood Square, Glasgow. 

The Society have fixed the following rates of charge for the examination 
of plants and seeds for the bona fide and individual use and information of 
members of the Society (not being seedsmen), who are particularly re- 
quested, when applying to the Consulting Botanist, to mention the kind 
of examination they require, and to quote its number in the subjoined 
schedule. The charge for examination must be paid at the time of appli- 
cation, and the carriage of all parcels must be prepaid. 

Scale of Charges, 

1. A report on the purity, amount, and nature of foreign materials, 

and the germinating power of a sample of seed, Is. 

2. Determination of the species of any weed or other plant,*or of any 

vegetable parasite, with a report on its habits and the means for its 

extermination or prevention. Is. 

3. Keport on any disease affecting farm crops. Is. 

4. Determination of the species of any natural grass or fodder plant, 

with a report on its habits and pasture or feeding value. Is. 

The Consulting Botanist’s Beports are furnished to enable members — 
purchasers of seeds and corn for agricultural or horticultural purposes — to 
test the vaUie of what they buy, and are not to be used or made available 
for advertising or trade purposes by seedsmen or otherwise. 

Purchase of Seeds, 

The purchaser should obtain from the vendor, by invoice or other 
writing, the proper designation of the seed he buys, with a guarantee 
of the pel ceil tage of purity and germination, and of its freedom from 
ergot, and in the case of clover, from the seeds of dodder or broom-rape. 

It is strongly recommended that the purchase of prepared mixtures of 
seeds should be avoided. The different seeds should be purchased 
separately and mixed by the farmer : mixtures cannot be tested for 
germination. 

The Sampling of Seeds, 

The utmost care should be taken to secure a fair and honest sample. 
This should be drawn from the bulk delivered to the purchaser, and not 
from the sample sent by the vendor. 

When legal evidence is required, the sample should be taken from the 
bulk, and placed in a sealed bag in the presence of a witness. Care 
should be taken that the sample and bulk be not tampered with after 
delivery, or mixed or brought in contact with any other sample or bulk. 

At least one ounce of grass and other small seeds should be sent, and 
two ounces of cereals and the larger seeds. When the bulk is obviously 
impure the sample should be at least double the amount specified. 
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Grass seeds should be sent at least four weeks, and seeds of clover and 
cereals two weeks, before they are to be used. 

The exact name under which the sample has been sold and purchased 
should accompany it. 

Reporthig the ResiUts. 

The Eeport will be made on a schedule in which the nature and 
amount of impurities will be stated, and the number of days each sample 
has been under test, with the percentage of the seeds which have ger- 
minated. 

“ Hard ” clover seeds, though not germinating within the time stated, 
will be considered good seeds, and their percentage separately stated. 

The impurities in the sample, including the chaif of the species tested, 
will be specified in the schedule, and only the percentage of the pure 
seed of that species will be reported upon ; but the Beal Value 
of the sample will be stated. The Beal Value is the combined percent- 
ages of purity and germination, and is obtained by multiplying these 
percentages and dividing by 100 . thus in a sample of Meadow Fescue 
having 88 per cent purity and 95 per cent-germination, 88 multiplied by 
95 gives 8360, and this divided by 100 gives 83*6, the Beal Value. 

Solecting Specimem]of Plants, 

The whole plant should be taken up and the earth shaken from the 
roots. If possible the plants must be in flower or fruit. They should be 
packed in a light box, or in a firm paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as 
fresh as possible. They should be placed in a bottle, or packed in tinfoil 
or oil-silK. 

All specimens should be accompanied with a letter specifying the 
nature of the information required, and stating any local circumstances 
(soil, situation, &c ) which, in the opinion of the sender, would be likely 
to throw light on the inquiry. 

Parcels or letters containing seeds or plants for examination (carriage or 
postage paid) must be addressed to Professor M‘Alp»ne, Botanical Labora- 
tory, 6 Blythswood Square, Glasgow. 

INSECT PESTS. 

Arrangements have been made with Mr B. Stewart MacDougall, 
M.A., D.Sc., Edinburgh, to advise members of the Society regarding 
insects or allied animals which, in any stage of their development, 
infest — 

(а) Farm crops. (cQ Fruit and fruit trees. 

(б) Stored gram. (e) Forest trees and stored timber. 

(c) Garden and greenhouse plants. (/) Live stock (including poultry). 

Members consulting Dr MacDougall will please forward with their 
queries examples of the injured plants, or the injured parts of plants, &c., 
as well as specimens of the insects or other animals oelievea to be the 
cause of the injury. 

Specimens should be sent in tin or wooden boxes, or in quills, to prevent 
injury in transmission. 

Address letters and parcels (carriage or fkistage paid) to Dr B. Stewart 
MacDougall, 13 Architold Place, Edmburgh. 

The Directors have fixed the fee payable oy members to Dr MacDougall 
at Is. for each case upon which he is consulted : this fee must be sent to 
him along with the application for information. 
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GENERAL REGULATIONS FOR COMPETITORS. 

1. It is to be distinctly understood that the Society is not 
responsible for the views, statements, or opinions of any of the 
writers whose papers are published in the ' Transactions.* 

2. All reports must be legibly written, and on one side of the 
paper only ; they must specify the number and subject of the 
Premium for which they are in competition ; they must bear a 
distinguishing motto, and be accompanied by a sealed letter, 
similarly marked, containing the name and address of the 
reporter — initials must not be used. 

3. No sealed letter, unless belonging to a report found entitled 
to the Premium offered, or a portion of it, will be opened with- 
out the author’s consent. 

4. Reports for which a Premium, or a portion of a Premium, 
has been awarded, become the property of the Society, and 
cannot be published in whole or in part, nor circulated in 
any manner, without the consent of the Directors. All other 
papers will be returned to the authors if applied for within 
twelve months. 

5. The Society is not bound to award the whole or any part 
of a Premium. 

6. All reports must be of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each Premium must bo strictly 
fulfilled. General essays, and papers compiled from books, will 
not be rewarded or accepted. Weights and measurements must 
be indicated by the imperial standards. 

7. The Directors, before or after awarding a Premium, shall 
have power to require the writer of any report to verify the 
statements made in it. 

8. The decisions of tlie Board of Directors are final and con- 
clusive as to all matters relating to Premiums, whether for 
Reports or at General or District Shows ; and it shall not be 
competent to raise any question or appeal touching such 
decisions before any other tribunal. 

9. The Directors will welcome papers from any Contributor on 
any suitable subject, whether included in the Premium List or 
not ; and if the topic and the treatment of it are both approved, 
the writer may be remunerated and his paper published. 
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CLASS I. 

REPORTS. 

Skotion 1.— the science AND TRACTICE OF 
AGRICULTURE. 

FOR APPROVED REPORTS. 

1. Ou any useful practice in Rural Economy adopted in other 
countries, and susceptible of being introduced with advantage 
into Scotland — The Gold Medal. To be lodged by 1st November 
in any year. 

The purpose chiefly contemplated by the offer of this premium is to induce 
travellers to notice and record such particular piactices as may seem 
calculated to benefit Scotland. The Report to bo founded on personal 
observation. 

2. Approved lieports on other suitable subjects To be 
lodged by 1st November in any year. 


Section 2.— ESTATE IMPROVEMENTS. 

FOR APPROVED REPORTS. 

1. By the Proprietor in Scotland who shall have executed the 
most judicious, successful, and extensive Improvement — The 
Gold Medal, or Ten Sovereigns. To be lodged by 1st November 
in any year. 

Should the successful Report be written for the Proprietor by his resident 
factor or farm manager, a Minor Gold Medal will be awarded to the 
writer in addition to the Gold Medal to the Proprietor. 

The merits of the Report will not be determined so much by the mere 
extent of the improvements, as by their character and relation to the 
size of the property. The improvements may comprise reclaiming, 
draining, enclosing, planting, road-making, building, and all other 
operations proper to landed estates. The period within which the 
operations may have been conducted is not limited, except *that it 
must not exceed the term of the Reporter’s proprietorship. 

2. By the Proprietor or Tenant in Scotland who shall have 
reclaimed within the ten preceding years not less than forty 
acres of Waste Land — The Gold Medal, or Ten Sovereigns. To 
be lodged by 1st November in any year, 

3. By the Tenant in Scotland who shall have reclaimed within 
the ten preceding years not less than twenty acresLof Waste Land 
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— The Gold Medal, or Ten Sovereigns. To be lodged by 1st 
November in any year. 

4. By the Tenant in Scotland who shall have reclaimed not 
less than ten acres within a similar period — The Medium Gold 
Medal, or Five Sovereigns. To be lodged by 1st November in 
any year. 

The Reports in competition for Nos. 2, S, and 4 may comprehend such 
general observations on the improvement of waste lands as the writer’s 
experience may lead him to make, but must refer especially to the 
lands reclaimed — to the nature of the soil — the previous state and 
probable value of the subject — the obstacles opposed to its improve- 
ment — the details of the various operations — the mode of cultivation 
adopted — and the produce and value of the crops produced. As the 
required extent cannot be made up of different patches of land, the im- 
provement must have relation to one subject ; it must be of profitable 
character, and a rotation of crops must have been concluded before the 
date of the Report. A detailed statement of the ex^nditure and return 
and a certified measurement of the ground are requisite. 

5. By the Proprietor or Tenant in Scotland who shall have 
improved within the ten preceding years the Pasturage of not 
less than thirty acres, by means of top-dressing, draining, or 
otherwise, without tillage, in situt*tions where tillage may be in- 
expedient — The Gold Medal, or Ten Sovereigns. To be* lodged 
by 1st November in any year. 

6. By the Tenant in Scotland who shall have improved not 
less than ten acres within a similar period — The Minor Gold 
Medal. To be lodged by 1st November in any year. 

Reports in competition for Nos. 6 and 6 must state the particular mode of 
management adopted, the substances applied, the elevation and nature 
of the soil, its previous natural products, and the changes produced. 


Section 3.— HIGHLAND INDUSTKIES and FISHEEIES. 

FOR APPROVED RFPORTS. 

1. The best mode of treating native Wool; cleaning, carding, 
dyeing, spinning, knitting, and weaving by hand in the High- 
lands and Islands of Scotland — Five Sovereigns. To be lodged 
by 1st November in any year. 


Section 4.— MACHINEEY. 

FOR APPROVED REPORTS. 

To be lodged by 1st November in any year. 
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Section 6.— FOEESTRY DEPARTMENT. 

FOB A.PPE0VBD BEPOBTS. 

1. On Plantations of not less than eight years’ standing 
formed on deep peat-bog — The Medium Gold Medal, or Five 
Sovereigns. To be lodged by 1st November in any year. 

The premium is strictly applicable to deep peat or flow moss ; the condition 
of the moss previous to planting, as wdl as at the date of the Report, 
should, if possible, be stated. 

The Report must describe the mode and extent of the drainage, and the 
effect it has had m subsiding the moss — the trenclinig, levelling, or 
other preliminary operations that may have been performed on the 
.surface — the mode of planting — kinds, sizes, and number of tices 
planted per acre — and their relative progress and value, as compared 
with plantations of a similar age and description grown on other soils 
in the vicinity. 


CLASS II. 

DISTRICT COMPETITIONS. 

Regulations 1905. 

J.9 to payment of Grants^ see Regulation 10, Section 1. 

Grants in aid of District Competitions for 1900 must he applied for before 
\st November 1905, on Forms to be obtained from the Secretary, 

When a Grant has expired^ the District cannot apply again for aid for 

two years. 


Section I.—GRANTS TO DISTRICT SOCIETIES FOR HORSES, 
CATTLE, SHEEP, AND PIGS. 

1. Class of Stock-Limit of Grants, .£340. — The Highland and 

Agricultural Society will make Grants to District Societies to deal with, 
as in the opinion of the District Societies the need of each district may 
require, for such classes of Stock of Horses, Cattle, Sheep, and Pigs 
as are embraced in the General Show Prize List of the Highland and 
Agricultural Society. The total sum to be expended by the Highland 
and Agricultural Society in such Grants shall not exceed ‘the sum of 
£340 in any one year. « 

2. Grant to District, £12. — The portion of the Grant to any one 
District Society shall not exceed the sum of £12 in any one year. 

3. Allocation of Grant. — The Grant from the Highland and Agri- 
cultural Society is not to be applied as a Grant in aid of the Premiums 
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offered by the Local Society, but must be offered in the form of separate 
Prizes for the Animals chosen ; md the Prizes must be anm%nced in the 
Premium List and Catalogue of the Show as given by the Highland and 
Agricultwral Society,^' 

4. Continuance of Grant Three Years — Advertising. — The Grant 
shall continue for three alternate years, provided always that the District 
Society shall, in the two intermediate years, continue the competition by 
offering Premiums for the same class of Stock as that selected in each 
previous year to compete for the Highland and Amcultural Society’s 
Prizes. If no competition takes place for two years the Grant expires. 

5. When it is a^^reed to hold the General Show of the Society in any 
district, no provincial show shall be held in that district in the months of 
June, July, or August. 

6. Medals. — In the two alternate years the Highland and Agricultural 
Society will place three Silver Medals at the disposal of the District 
Societies, for the same classes of Stock as those for which the Money 
Premiums are offered, provided that not less than three lots are exhibited 
in the same class. 

7. Bulks or Competition. — Tlie Buies of Competition for the Pre- 
miums, the Funds for which are derived from Grants of the Highland and 
Agricultural Society, shall be such as are generally enforced by the Society 
ri'ceiving the Grant for Premiums offered by itself. 

8. Area and Parishes — Five Parishes. — When making application 
for Grants from the Highland and Agricultural Society, the District 
Society must delineate the area and the number of parishes comprised in 
the district, and, except in special cases, no District Society shall be entitled 
to a Grant whose show is not open to at least five Parishes. 

9 Nomination op Members. — The Directors may nominate one or 
more members of the Highland and Agricultural Society resident in the 
district, whose duty it sliall be to see that the conditions imposed by the 
Board are complied with. 

10. Beports. — Blank' Beports will be furnished to the Secretaries of the 
different District Societies. These Beports must in all details be com- 
pleted and lodged with the Secretary of the Highland and Agricultural 
Society on or before the 1st of November next following the competition, 
both in the years when the Grant is given and in the two intermediate 
years, for the approval of the Directors of the Highland and Agricultural 
Society, a^inst whose decision there shall be no appeal. All such Beports 
must be signed and certified by the Members of the Highland and Agri- 
cultural Society nominated under Buie 8. 

11. Grants — When Paid. — The Grants made to District Societies will 
be paid in the first week of December after the Beports of the awards of 
the prizes have been received and found to be in order and passed by the 
Board of Directors, the Money Grants being paid to the Secretaries of 
the Local Societies and the Medals sent direct to the winners. The 
Secretary of the District Society must not on any condition whatever pay 
any premium offered by the Highland and Agricultural Society until he 
has oeen informed that the awaras are in order and has received the grant 
from the Highland and Agricultural Society. 

12. Renewal op Application. — No application for renewal of a Grant 
to a District Society will be entertained until the expiration of two years 
from the termination of the last Grant. 

13. Disposal of Applications. — In disposing of applications for Dis- 
trict Grants, the Directors of the Highland and Agricultural Society shall 
keep in view the length of interval that has elapi^ since the expiration 
of the last Grant, giving priority to those District Societies which have 
been longest off the list. 
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, 14. Dairy Produce. — Upon application being made by District Soci- 
eties, a limited number of Medals will be placed at the disposal of District 
Societies for Dairy Produce. 


DISTRICTS. 

1. Atholl and Weem. — Convener^ John Scott, Eastertyre, Ballinluig ; 

Secretary^ Hugh Mitchell, Pitlochry. Granted 1900. (In abeyance 
in 1904 on account of the Perth Show.) 

2. Moffat and Upper Annandale. — Convener^ John Young, Meikle- 

holmside, Moffat; Secretary ^ John Young, High Street, Moffat. 
Granted 1900. (In abeyance in 1903 on account of the Dumfries 
Show.) 

3. Glbnkkns. — Convener^ Colonel J. M. Kennedy of Knocknalling, Dairy, 

Galloway ; Secretary y James McGill, New Galloway. Granted 1900. 
(In abeyance in 1903 on account of the Dumfries Show.) 

4. Dounb. — ConveneVy J ohn Scrmigeour, Doune Lodge, Doune ; Secretary y 

William Gray, Inspector of Poor, Doune. Granted 1901. 

5. Formartinb. — Conve^ieTy George Walker, Tilly greig, Udny, Aberdeen ; 

Secretary y James Skinner, Fitmedden, Udnv, Aberdeen. Granted 
1900. (in abeyance in 1902 on account of the Aberdeen Show.) 

6. Deksidk Union. — Gonvenery Lieut.-Col. Innes of Leamey, Torphins ; 

Joint ‘ Secretariesy John Davidson and John Cooper, Banchory. 
Granted 1903. 

7. Turriff. — Convener, J Burner Beaton, Aspen Bank, Turriff; Secretary, 

R. Cruickahank, Olay mires, Turriff. Granted 1903, 

8. Marnoch and Oornhill, — Convener, James 0. Morrison of Culvie, 

Tipperty, Banff ; Secretary, Douglas B. Leask, North of Scotland 
Bank, Aberchirder. Granted 1903 

9. Kirkintilloch. — Convener, Alex. Park, 176 Hope Street, Glasgow ; 

Secretary, Andrew Matson, National Bank, Kirkintilloch. Granted 
1903. 

10. Ardoch. — Gonvetm', George Nairn, Boreland, Blackford ; Secretary, 

William J. Reid, Burnside, Braco. Granted 1903. 

11. West Teviotdale. — Convener, Charles J. Grieve, Branxholm Park, 

Hawick ; Secretary, James Oliver, Thorn wood, Hawick. Granted 
1903. 

12. Eastern District of Stirlingshire. — Convener, Robert Meikle, 

Bearcrofts, Grangemouth ; Secretary, William Wright, Newmarket 
Street, Falkirk. Granted 1903. 

13. Castle Douglas. — Convener, John M‘Kie of Bargally, Ernespie, 

Castle Douglas ; Secretary, Malcolm M‘L. Harper, British Linen 
Co. Bank, Castle Douglas. Granted 1902. (In aoeyance in 1903 on 
account of the Dumfries Show.) 

14. United Banffshire. — Convener, William Macintosh, Factor, Bantt ; 

Secretary, John A. Badenoch, Accountant, Banff. Granted 1905. 
16. Caithness. — Convener, John Miller of Scrabster, Thurso ; Secretary, 
James Shearer, Bank of Scotland, Wick. Granted 1905. 

16. Mid-Annandalb. — Convener, James Lindsay, Whitecastles, Locker- 

bie ; Secretary, John A. Mackenzie, Solicitor, Lockerbie. Granted 

1905. 

17. Dalkbith. — James Cook, Arujston, Gorebridge ; Secretary, 

T. Watson Dods, Auctioneer, Dalkeith. Granted 1905. 

18. Morayshire, — Convener, Colonel C. J. Johnston of Lesmurdie, Elgin ; 

Secretary, W. Rose Black, Town and County Bank, Elgin. Granted 

1906. 
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19. ANGua — Comenefy David Hvune, Barrel well, Brechin; Secretary, • 

James Kydd, 86 High Street, Arbroath. Granted 1905. 

20. Spey, Aven, and Fiddochsidb. — Convener^ Sir George Macpherson 

Grant of Ballindalloch, Bart. ; Secretary, Eobert Dick Stuart, Sea- 
field Square, Eothes. Granted 1905. 

21. Western District or Fife,— C onvener, Hugh Butters, Masterton, 

Dunfermline ; Secretaiy, Robert Husband, 1 Douglas Street, Dun- 
fermline. Granted 1905. 

22. Dalbeattie. — Convener, W. J. H. Maxwell of Munches, M.P., Dal- 

beattie ; Secretary, J. E. Milligan, Solicitor, Dalbeattie. Granted 
1905 ^ 

23. West Lothian. — Convener, ; Secretary, 

Archibald Cochrane, Trinlaymire, Linlithgowshire. Granted 
1905. 

24. United East Lothian. — Convener, William Gillespie, Athelstaneford 

Mains, Drem ; Secretary, John Stirling, Solicitor, Haddington. 
Granted 1902. 

25. Lochaber. — Convener, R. E. Jones, Fassifem, Fort William ; Secre- 

tary, N. B. Mackenzie, jun.. Estate Office, Fort William. Granted 

1902. 

26. Strathendrick. — Convener and Secretary, W. Watson Murray, Catter 

House, Drymen. Granted 1902. 

27. Strathbogie. — Ccmvener, Charles Kemp of Auchencrieve, Rothie- 

may ; Secretary, J. G. Stewart, Huntly. Granted 1901. (In abey- 
ance in 1902 on account of the Alerdeen Show.) 

28. Dumfries. — Convener, M. S. M^Kerrow, Boreland of Southwick, 

Dumfries ; Secretary, John Blacklock, Solicitor, Dumfiies. Granted 
1901. (In abeyance in 1903 on account of the Dumfries Show.) 

29. Inverness-shire. — Convener, J. Huntly Macdonald, Charleston, In- 

verness ; Secretary, D. Gray, 36 Union Street, Inverness. Granted 

1903. (In abeyance in 1903. Grant given to the Joint Show.) 

30. Kincardineshire. — Convener, George Milne, Easttown, Glenbervie, 

Drumlithie ; Secretary, A. B. Annandale, Stonehaven. Granted 

1904. 

31. Black Isle. — Convener, Major Matheson, Insch, Avoch ; Secretary, 

James M. Fraser, Caledonian Bank, Fortrose. Granted 1904. (In 
abeyance in 1905 on account of the Glasgow Show.) 

32. Buchlyvie and Gartmore. — Convener, Paul Hendry, Gartmore, 

Port of Menteith ; Secretary, Daniel Fisher, Garchel, Buchlyvie. 
Granted 1904 

33. Perthshire. — Convener, David Dow, Balmanno, Bridge of Earn ; 

Secretary, John F. Smith, East field. Bridge of Earn. Granted 

1903. (In abeyance in 1904 on accouat of the Perth Show.) 

34. Forth. — Convener, David McCulloch, The Inn, Forth ; Secretary, 

William Lawson, Guildhouse, Forth. Granted 1904. (In abey- 
ance in 1905 on account of the Glasgow Show.) 

35. New Monkland. — Convener, John W. Findlay, 4 Bank Street, 

Airdrie ; Secretary, John A. White, Royal Bank, Airdrie. Granted 

1904. (In abeyance in 1905 on account of the Glasgow Show.) 

36. Islay, Jura, and Colonsay. — Convener, John Laughton, Ellabus, 

Islay ; Secretary, Robert Cullen, Solicitor, Bridgend, Islay. Granted 
1901. (In abeyance in 1905 on account of the Glasgow Show.) 

37. kxEKSi,— Convener, James Allan, Balnacoole, Shiskine ; Secretary, 

William Brown, Shedock, Shiskine, Granted 1901. (In abeyance 
in 1905 on account of the Glasgow Show.) 

38. Carrick.— CbnveTwr, Alex. CreSa of Knockdon, 19 Hq^ Street, 

Glasgow ; Joint- Secretaries, David Brown and Charles W. Brown, 
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, Royal Bank, May bole. Granted 1903. (In abeyance in 1905 on 
account of the Glas^w Show.) 

39. Cumnock. — Convemr^ James Clark, Crossflatt, Muirkirk ; Secretary, 

David Stevenson, Changue, Cumnock. Granted 1903. (In abey- 
ance in 1905 on account of the Glasgow Show.) 

40. Upper Ward of Lanarkshire. — Convener, 3 o\m Morton, Whelphill, 

Abington, Lanark ; Secretary, W. D. Brown, Fernielea, Lanark. 
Granted 1903. (In abeyance in 1905 on account of the Glasgow 
Show.) 


In 1905. 

Nos. 1, 2, 3, 4, and 5 are in competition for the last year. 

Nos. 6, 7, 8, 9, 10, 11, 12, and 13 are in competition for the second year. 
Nos. 14, 15, 16, 17, 18, 19, 20, 21, 22, and 23 are in competition for the 
first year. 

Nos. 24, 25, 26, 27, 28, 29, 30, 31, 32, and 33 compete for local 
Premiums. 

Nos. 34, 35, 36, 37, 38, 39, and 40 are in «^abeyance on account of the 
Glasgow Show. 


Section 2.~GRANTS TO HORSE ASSOCIATIONS, &c., FOR 
STALLIONS FOR AGRICULTURAL PURPOSES. 

1. Horses — Limit or Grant, £210. — The Highland and Agricultuial 
Society will make Grants to Horse Associations and other Societies in 
different districts engaging Stallions for agricultural purposes. The total 
sum expended by the Highland and Agricultural Society in such Grants 
shall not exceed the sum of £210 in any one year. 

2. Grant to each, £16. — The portion of the Grant to any one Horse 
Association, &c., shall not exceed the sum of £15 in any one year. 

3. Continuance or Grant Three Years — Interm fdiate Year. — The 
Grant shall continue for three alternate years, provided always that the 
Horse Association or Society shall, in the two intermediate years, offer at 
least a sum equal in amount to that granted by the Highland and Agricul- 
tural Society for the hire of a Horse in connection with the Association or 
Society to whom the Grant is made. 

4. Nomination of Members. — The Directors of the Highland and Agri- 
cultural Society shall nominate one or more members of the Highland and 
Agricultural Society, resident in the Districts in which the Society bene- 
fited is located, whose duty it shall be to see that the conditions imposed 
by the Board are complied with. 

6. Reports — Penalty for not engaging Horse. — No Grant by the 
Highland and Agricultural Society to Horse Associations, &c., will be paid 
unless a repoi't, signed and certified by the members appointed under Rule 
4, be furnished to the Highland and Agricultural Society not later than 
the 1st of November in each year in which the Grant is made, and also 
in the alternate years, stating that a Horse has been engaged by the Horse 
Association or other Society to whom the Grant is made ; and in the event 
of a Horse not being engaged in ai^ one year while the provisions of the 
Grant are in force, the Grant made by th^ Highland and Agricultural 
Society will cease. 

6. Rules 10 (Time of Payment), 11 (Renewal of Grant), and 12 
(Disposal of Applications) applicable to Section 1, shall be applicable to 
Section 2. 
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DISTRICTS. 

1. PoLTALLocH. — Convmer^ JL A. Meikle, Ri - cruin, Lochgilphead ; 

Secretary, Arch. Taylor, Ri-cruin, Lochgilphead. Granted 1^1. 

2. Sfetsids Cltdesdalk Horse-Brbeding Society. — Convener, Qo\one\ 

George Smith Grant, Minmore, Glenlivet ; Secretary, George Ander- 
son, Banker, Oraigellachie. Granted 1901. 

3. Atholl and Breadalbane. — Convener and Secretary, James J. 

Gillespie, St Colmes, Ballinluig. Granted 1901. 

4. Gigha. — Convener, W. J. Yorke Scarlett of Gigha ; Secretary, W. W. 

Philip, Estate Office, Gigha. Granted 1903. 

6. Cumbernauld, Kilsyth, and Kirkintilloch. — Convener, Alexandei 

Whitelaw of Gartshore, Kirkintilloch ; Secretary, Alexander Park, 
176 Hope Street, Glasgow. Granted 1903. 

0. Gatehouse. — Convener and Secretary, D. Y. Veitch, Low Creoch, 
Gatehouse. Granted 1903. 

7. Scone, Strathord, and Murthly. — Convener, W. S. Ferguson, 

Pictstonhill, Perth ; Secretary, Janies Stewart, Friarton, Perth. 
Granted 1903. 

8. Kelso District Clydesdale Horse Society. — Convener, W. G. 

Hogarth, Linton Bankhead, Kelso ; Secretary, A. Riddell, 3 Square, 
Kelso. Granted 1903. 

9. Caithness Horse-Breeding Association. — Convener, Robert Morris, 

Reiss Jjodge, Wick ; Secretary, Alex. Dinnet, Upper Gillock, Wick. 
Granted 1905. 

10. Moray HousE-BiiEEDiNa Association — Convener, Andrew B! Leitch, 

Inchstelly, Forres ; Secretary, H, M S. Mackay, Bank Agent, 
Elgin. Granted 1905. 

11. Carse and Dundee District Stallion Convener, Captain 

Clayhills Henderson of Invergowiie, Dundee; Secretary, Alex 
Anderson, Berry hill, Dundee. Granted 1905. 

12. Selkirk and Galashiels. - Convener, Thomas D. Connochie, 

M.RCV.S, Galashiels; Secretary, I 0. Finlay, National Bank 
House, Galashiels. Granted 1905. 

13. Buchlyvie and Vale of Menteitii Horse-Breeding Society. — 

Convener, Stejihen Mitchell of Boquhan, Kippen Station ; Secretary, 
John Diysdale, Arngibbon, Port of Menteitii Station. Granted 
1905. 

14. Deeside Horse- Breedino Association. — Convener, Sir Thomas Bur- 

nett of Leys, Bart , Crathes Castle ; Secretary, John Cooper, Ley, 
Banchory. Granted 1902. 

15. Vale of Alford Horse-Breeding Society. — Convener, William A. 

Mitchell, Auchiiagathle, Whitehouse, Aberdeen ; Secretary, John 
Reid, Balquharn, Alford, N.B. Granted 1902. 

16. Clackmannanshire Union. — Convener, Wm. M‘Gregor, Arns, Alloa ; 

Secretary, Alex. L. Roxburgh, 28 Mar Street, Alloa. Granted 1902. 

17. Lockerbie Entire Horse Society. — Convener, Allan Murray, Castle- 

milk Mill, Lockerbie; Secretary, James R. Byers, Solicitor, Lock- 
erbie. Granted 1902. 

18. East of Fife Entire Horse Society. — Convener, J. Brewster, 

Denburn, Crail ; Secretary, William Rutherford, Thirdpart, Crail. 
Granted 1902. 

19. WiNDYGATBS. — Convener, R. M. Pilkington, Bridgend, Windygates ; 

Secretary, William Shepherd, Royal I^nk, Leven. Granted 1902. 

20. Inverness -SHIRE. — Convener, J. Huntly Macdonald, Charleston, 

Inverness ; Secretary, D. Gray, 36 Union Street, Inverness. 
Granted 1902. 
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21. Perth and Coupar- Angus Horse Improvement Society.— ( 7on.ve7wr, 

W. S. Ferguson, Piets tonhill, Perth ; Secretary^ James Stewart, 
Friar ton, Perth. Granted 1902. 

22. Insch and Gariocu Horse-Breeding Soiuety. — Convener^ Peter 

Bruce, Myreton, Insch, Aberdeen ; Secretary, George A. Bruce, 
Insch field, Insch, Aberdeen. Granted 1904. 

23. Upper Donside. — Convener, Alex. Fletcher, Glenbucket Mains, Glen- 

bucket ; Secretary, John Milne, Town and County Bank, Kil- 
drummy. Granted 1904. 

24. Lammermoor Pastoral. — Convener, George G. Turnbull of Abbey 

St Bat bans. Gi ant’s House ; Secretary, Thos. Stephenson, Duns 
Granted 1904. 

25. Upper Ntthsdale Horse Society. — Convener, D. M. MacKae, Ston- 

house, Thornhill ; Secretary, David Paterson, Solicitor, Thornhill 
Granted 1904. 

In 1905. 

Nos. 1 , 2, and 3 are in competition for the last yeai*. 

Nos. 4, 5, 6*, 7, and 8 are in competition foi' the second year. 

Nos. 9, 10, 11, 12, and 13 are in competition for the first year. 

Nos. 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, and 25 compete for local 
premiums. 


SPECvlAL GRANTS. 

£40 to the Highland Home Industries Association. — Joint- Secretaries, 
Mias Muriel K. Mackenzie, Conon House, Conon Bridge, Ross-shire, 
and Miss Jessie D. C. Ross, Riverfield, Inverness. Granted 1895. 
(Did not hold a Competition in 1899 or 1900.) 

£20 to the Ayrshire Agricultural Association, to be corseted for at the 
Dairy Produce Show at Kilmarnock — Convener, The Hon. G. R. 
Vernon, Auchans House, Kilmarnock; Secretary, John Howie, 58 
Alio way Street, Ayr. Granted 1872. 

£5 to Shetland Agricultural Society. — Convener, J. M ^xoudie, Lerwick ; 

Secretary, James J Brown, Lerwick. Granted 1893. 

63 to Orkney. — Convener and Secretary, James Johnston, Orphir House, 
Orphir, Orkney. Granted 1883. 

63 to East Mainland, Orkney.— Convener, Alfred Reid, Braebuster, Kirk- 
wall ; Secretary, John Clouatoii, Graemeshall, Holm, by Kiikwall. 
Granted 1898 ' 

£3 to West Mainland, Orkney. — Convene, W. G. T. Watt, Skaill House, 
Stromness ; Secretary, John Gibson, Scatter, Stroinness, Orkney. 
Granted 1900. 

£3 to Sanday, Orkney. — Convener, W. Cowper Ward, Scar House, Sanday, 
Orkney ; Secretary, K. H. Sinclair, Kettletoft, Sanday, Orkney. 
Granted 1902. 

£3 to Rousay, Orkney. — Convener, H. H. Horne, Tr uni land Farm, Rousay, 
Orkney ; Secretary, Alexander Learmonth, Breckon, Rousay. Granted 
1903. 

£3 to South Ronaldshay and Burray, Orkney. — Convener, Arch. Allan, 
St Margaret’s Hope, Orkney ; Jomt- Secretaries, William Cromarty, 
Widewall House, and Robert Ciomarty, Sand wick House, St Mar- 
garet’s Hope, Orkney. Granted 1904. 

North of Scotland Root, Vegetable, &c. — Convener, John Maitland, East 
Balhalgardy, Inverurie ; Secretary, James Eddie, F.R.H.S., Inverurie 
4 Medals. Granted 1899. 

£25 to Inverness Joint-Show, — Secretary, D. Gray, 36 Union Street, In- 
verness Granted for 1905 only. 
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MEDALS IN AID OF PBEMIUMS GIVEN BY LOCAL 
SOCIETIES. 

The Society, being anxious to co-operate with local Associations, will give 
a limited number of Silver Medals annually to Societies, not on the 
list of Cattle, Horse, or Sheep Premiums, in addition to the Money 
Premiums awarded in the Districts for — 

1. Best Bull, Cow, Heifer of any pure breed, or Ox. 

2. Best Stallion, Mare, or Gelding. 

3. Best Tup, or Pen of Ewes or Wethers. 

4. Best Boar, Sow, or Pig. 

5. Best Pens of Poultry. 

6. Best Sample of any variety of Wool. 

7. Best Sample of any variety of Seeds. 

8. Best managed Farm. 

9. Best managed Green Crop. 

10. Best managed Hay Crop. 

11. Best managed Dairy. 

12. Best Sweet- Milk Cheese. 

13. Best Cured Butter. 

1 4. Best Fresh Butter. 

15. Best collection of Boots. 

16. Best kept Fences. * 

17. Male Farm Servant who has been longest in the same service, and 

who has proved nimself most efficient in his duties, and to have in- 
variably treated the animals under his charge with kindness. 

1 8. Female Servant in charge of Dairy and Poultry who has been longest 

in the same service, and who has proved herself most efficient in 
her duties, and to have invariably treated the animals under her 
charge with kindness. 

19. Best Sheep-Shearer. 

20. Most expert Hedge-Cutter. 

21. Most expert Labourer at Draining. 

22. Best Maker of Oat-Cakes. 

It is left to the local Society to choose out of the foregoing list the 
classes for which the Medals are to be competed. 

The Medals are granted for two years, and lapse if not awarded in 
those years. 

In 1889 it was resolved that in future no Society shall receive more 
than two Medals for two years. 

Aberdeenshire, 

1, Cluny. — Convener, Banald B. Macdonald, 16 Union Terrace, Aber- 

deen ; Secretary, James Christie, Backhill, Cluny, Kemnav. 
2 Medals. 1905. 

2, Echt, Skbnb, and Midmar.— C b/irewer, A. C. Pirie of Dunecht, 

Aberdeenshire ; Joint Secretaries, Alex. Ledingham and George 
Mowa^ Dunecht, Echt, Aberdeenshire. 2 Medals. 1904. 

3. Fyviic. — Convener, James Dumo, Jackstown, Bothie Norman ; Secre- 

tary, John Hay, Mill of Crichie, Fyvie. 2 Medals. 1905. 

4. Strichbn. — Converter and Secretary, John Sleigh, Strichen Mains, 

Btrichen. 2 Medals. 1905. 
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• Ayrshire, 

6. Monkton, Newton, Prestwick, and St Qui vox.— C onvener, Thos. 
C. Lindsay, Aitkenbrae, Monkton ; Secretary ^ Hugh Boyd, jun., 
2 Bute Place, Prestwick. 2 Medals. 1904. 

Dumfriesshire, 

6. Sanquhar. — Convener, Robert Dalgleish, Ulzieside, Sanquhar ; Secre- 

tary, Wm. Mm ray, British Linen Co. Bank, Sanquhar. 2 Medals 
1905. 

Elginshire. 

7. Strathspey. — Cmivmer, Janies Allan; Secretary, I) G. Lawson, 

Parish Council Olhce, Grantown, 2 Medals. 1905. 

Fijeshire. 

8. East of Fife.— Convenci',^ ; Secretary; 

G. R. Foitune, Colinsbuigh. 1 Medal. 1904. 

Stewartrjf of KirJccudhright. 

9. Glenkens. — Convener, A. F. M Spalding, Balarran [jodge. New 

Galloway ; Secretary, Rev. P. Philip, Manse of Kells, New Gallo- 
way. 2 Medals. 1905. 

Perthshire. 

10. Moulin. — Convener and Secretary, Robert M'Gillewie, Union Bank, 

Dunkeld. 1 Medal. 1904. 

Renfrewshire, 

11. Lochwinnoch. — Convener, John Pollock, jun., Springside, Howwood ; 

Secretary, Robert Reid, Writer, Lochwinnoch. 2 Medals, 1904. 

Ross-shire, 

12. Lochrroom. — Convener, Murdo Macleay, Broom Cottage, Loch broom ; 

/S'ernto;?/, Hay Mackenzie, Banker, Ullajiool. 1 Medal. 1904. 

Stirlingshire, 

13. Gargunnock. — Convener, M. C Stark, Westerton Farm, Doune ; 

Secretary, »Tohn Risk, (’ulniore, Kippen. 2 Medals. 1904. 

Applications from other Districts must be lodged with the Secretary of 
Ihe Society hy Ist November next, 

RULES OF COMPETITION. 

1. All Competitions must be at the instance of a local Society. 

2. The classes for which Medals are granted must be in accordance with 
the list at page 50. The Committee shall select the classes, and specify 
them in the return. 

3. A Committee of Management shall be appointed, and the Convener 

of the Committee must be a Member of the Highland and Agricultural 
Socie^. * 

4. The Money Premiums given in the District must be not less than 
£2 for each Medal claimed. 

5. The Medal for Sheep-Shearing shall not be awarded unless there are 
three competitors, and it shall always accompany the ‘highest Money 
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Premium. There must not be fewer than two competitors in all the 
classes. 

6. Blank reports will be furnished to all the Secretaries of the different 
Districts. These must, in all details, be completed and lodged with the 
Secretary of the Highland and Agricultural Society on or hefire the let of 
November next^ with the exception of green crop reports, which must he 
forwarded on or befoi'e the 20th of December, for the approval of the 
Directors, against whose decisions there shall be no appeal. 

7. When a grant has expired, the District shall not be eligible to ^^PP^y 
again for aid For two years ; and if no competition takes place in a Dis- 
trict for two years, the grant shall expire. 

PLOUGHING COMPETITIONS. 

The Minor Silver Medal will be given to the winner of the first 
Premium at Ploughing Competitions, provided a Eeport in the fol- 
lowing terms is ina<le to the Secretary, within one month of the 
(Jom]K‘tition, by a Member of the Society : — 

FORM OF REPORT. 

I, of , Member of the Highland 

and Agricultural Society, hereby certify that I attended the Ploughing 
Match of the Association at in the county 

of on the when 

competed ; of land were assigned to each, and 

were allowed for the execution of the work. The sum of £ 
was awarded in the following proportions, viz. : — 

[Here enumerate the names and designations of successful Competitors.'] 

RULES OF COMPETITION. 

1. All Matches must be at the instance of a local Society or Ploughing 
Association, and no Match at the instance of an individual, or confined to 
the tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secietary of the 
Highland and Agricultural Society, 3 George IV. Biidge, Edinburgh. 

3 Not more than one Match in the same season can take place within 
the bounds of the same Society or Association. 

4. All reports must be lodged within one month of the date of the 
Match, and certified by a Member of the Highland and Agricultural 
Society who was present at it. 

5. A Member can only report one Match ; and a Ploughman cannot 
carry more than three Medals in the same season. 

6. To warrant the grant of the Medal there must have been twelve 
ploughs in Competition, and not less than Three Pounds awarded in 
Prizes by the local Society. The Medal to be given to the winner of the 
first prize. 

7. Ploughmen shall not be allowed any assistance, and their work must 
not be set up nor touched by others ; and attention should be given to 
the firmness and sufficiency of the work below more than to its neatness 
above the surface. 

8. The Local Committee is required to fix the time to be allowed for 
ploughing the portion of land, and they are recommended that the time 
be at the rate of not more than ten hours per imperial acre on light land, 
and fourteen hours on heavy or stony land. 


ploughs 
* hours 
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CLASS III. 


COTTAGES AND GAliDENS. 

The following Premiums are offered for Competition in the 
Parishes after mentioned. 

The Premiums are granted for two years. 

PREMIUMS FOR BEST KEPT COTTA(tES AND GARDENS. 

1. Best kept Cottage . . . . .£100 

Second best . . . , . . 0 10 0 

2. Best kept Cottage Garden . " . . 10 0 

Second best . . . . . . 0 10 0 


RULES OF OOMrETlTION. 

1. Competitions may take jilace in the different ]jarishos for Cottages 
and Gardens, or for either separately. 

2. The occupiers of Lodges at Gentlemen’s Aiijiroach Gates and Gar- 
deners’ Houses are excluded, as well as others whom the Committee con- 
sider, from their position, not to be entitled to compete. The inspection 
must be completed by the Ist of October. In making the inspection, the 
Conveners may take the assistance of any competent judges 

3. It is left to the Committee of the District to regulate the maximum 
annual rent of the Cottages, which may, with the garden, be fi om £5 to £7, 

4. To warrant the award of full Premiums, there must not be fewer than 
tliree competitors in each class. If there are less than three competitors 
in each class, only half Premium will be awarded. 

6. A person who has gained the highest Premium cannot compete again. 

6. If the Cottage is occupied by the proprietor, the roof must be in good 
repair ; if the roof is thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and external conveniences must be clean 
and orderly ; the windows must be free of broken glass, clean, and affoni- 
ing the means of ventilation. Dunghills, and all other nuisances, must be 
removed from the front and gables. In awarding the Cottage Premiums, 
preference will be given to Competitors who, in addition to the above re- 
quisites, have displayed the greatest taste in ornamenting the exterior of 
their houses, and the ground in front and at the gables. 

7. In estimating the claims for the Garden Premiums, the judges should 
have in view — the sufficiency and neatness of the fences and walks ; the 
cleanness of the ground ; the quality and choice of the crops ; and the 
general productiveness of the garden. 

8. Eeports, stating the number of Competitors, the names of successful 

parties, and the nature of the exertions which have been made by them, 
must be transmitted by the Conveners to the Secretary on or b^ore the 1st 
November next, ^ 

9. When a grant has expired, the District cannot apply again for aid for 
two years. 

Parishes desirous of these Premiums must lodge applications with the 
Secretary on or before the \st November next. 
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MEDALS FOE COTTAGES AND GAEDENS OE GAEDEN 
PEODUCE AND BEE-KEEPING. 

1. The Society will give annually one or two Minor Silver Medals to a 
limited number of local Associations or individuals, who establish Com- 
petitions and Premiums for Cottages, Gardens, Garden Produce, or Bee- 
Keeping. The Medals will be granted for two years. 

2. The Medals may be offered in anv two of the following sections, hut 
under no circumstances mil the two Medals he given in one of the sections : — 

(1) Best kept Cottage or best kept Cottage and Garden. 

(2) Best kept Garden. 

(3) Best Collection of Garden Produce (Flowers excluded). 

(4) Honey. 

3. Tlie annual value of each Cottage, with the ground occupied in the 
parish by a Competitor, must not exceed £15. The occupiers of Lodges 
at Gentlemen’s Approach Gates, and Gardeners in the employment of 
others, are not entitled to compete. 

4. If Competition takes place for Garden Produce, such produce must 
be hona fide grown in the Exhibitor’s Garden. He will not be allowed 
to make up a collection from any other Garden. The produce must con- 
sist of Vegetables or Vegetables and Fruit — Flowers excluded. 

5. The Honey must be the jiroduce of the Exhibitor’s own Hives. 

6. To warrant the award of a Medal, there must not be tewjbr than 
three Competitors. 

7. Blank forms for Eeports of Competitions will be furnished to the 
Secretaries of the different Districts. These must, in all details, be com- 
pleted and lodged with the Secretary of the Highland and Agricultural 
Society on or before the \st November next^ for the approval of the 
Directors, against whose decisions there shall be no appeal. 

8. When a grant has expired, the District cannot apply again for aid 
for two yeard, and if no competition takes place in a District for two 
years the grant expires. 

9. Applications for these Medals must be made before November next. 


Dumfriesshire, 

1. Kirkpatkic’k - Fleming. — Convener^ Charles Hogg, Woodhouse 
Cottage, Ecclefechan ; Secretary^ David Burnie, Hollee, Eccle- 
fechan. 2 Medals. 1903. (No competition in 1903.) 


Bemoickshire, 

2. Lauderdale. — Convener ^ George Eankin, Lauder; Secretary, Alex. 
Kelly, jun.. High Street, louder. 2 Medals. 1903. (No com- 
petition in 1904.) 


Edinburghshire, 

3. Currie Bee-keepers. — Convener, Eev. D. C. Stewart, The Manse, 

Currie ; Secretary, Marshall Bryce, Currie. 2 Medals. 1903. 
(No competition in 1904.) 

4. Currie. — Convener, Thos. B. Clark, Newmills, Balerno ; Secretary, 

Marshall Bryce, Currie. 2 Medals. 1905. 
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Fifeshire, 

5. Dysabt. — Convener y James Orr, 10 Overton Road, Kirkcaldy ; Secre^ 

tary, Wm. Murray, 34 Union Street, Sinclairton. 2 Medals. 

1904. 

6. Leslie. — Convener ^ Eobt. Ritchie, Prinlaws, Leslie ; Secretary y Andrew 

Dewar, Croft, I^lie. 2 Med^s. 1904. 

Kinross-shire^ 

7. BiSHOPsniRE — Covvenei'y ; Secretarjjy 

Andrew Mitchell, Schoolhouse, Scotlandwell, Leslie. 2 Medals. 

1905. 

Stewartry of Kirkcudbright , 

8. Urr and Dalbkattie — Convenevy James Biggar, Chapelton, Dal- 

beattie ; Secretary, Q. Aird, Hardgate Schoolhouse, Dalbeattie. 2 
Medals. 1904 

Lanarkshire, - 

9. Biogar. — Convenecy William Forrest, South Back Road, Biggar ; 

Secretary, Win. A. Low, Stanley Ville, Biggar. 2 Medals. 1904. 
10. Cambuslang Horticiltural Society. — Cooivener, John Speir, New- 
ton Farm, Newton, Glasgow ; Secretary, J. M. Aitchison, 1 Mor- 
riston Street, Cambuslang. 2 Medals. 1904. 

11 Carnwath. — Convener, Thos Jackson, Cam wath ; Secretary, Geo. C. 

Murray, Schoolhouse, Carnwath. 2 Medals. 1905. 

Orkney, 

12 Orkney. — Convener, Colonel Bailey, Dundas Crescent, Kirkwall; 

Secretary, George M. Louttit, County Buildings, Kirkwall. 2 
Medals. 1905. 

Perthshire, 

13. Braco. — Convener, James Macowan, Schoolhouse, Braco ; Secretary, 

W. Macildowie, Chofthead, Braco. 2 Medals. 1905. 

14. Dunning. — Convener, Robert Gardiner, Henhill, Forteviot ; Secretary, 

Johnstone Wright, Burnbank, Dunning. 2 Medals. 1906. 

Ross- shire, 

15. Lewis. —Convener and Secretary, Major Duncan Matheson of Lewis, 

Lewis Castle, Stornoway. 2 Medals. 1906. 

1(). Novar and District. — Convener, R. C. Munro Ferguson of Novar, 
M.P., Evauton ; Secretary, Alex. R. Munro, Newton of Novar, 
Evan ton. 2 Medals. 1^4. 

Stirlingshire, 

17. Campsib. — Convener, Wm. R. Richmond, Mid-Muckcroft Cottage, 

Lennoxtown ; Secretary, James Young, Crosshill Street, Lennox- 
town. 2 Medals. 1905. 

Wigtownshire, 

18. Newton-Stbwart, Minnigafp and District. — Convener, 

; Secretary, Alex. S. Morton, Solicitor, 
Newton-Stewart. 2 Medals. 1906. 




SECOND EDITION] 

!gfOTE.~From 28th June till 7th July all oommunioationB should 
be addresBed to the “ Seoretary^a Office, Showyard, Glasgow.” 


Address for Telegrams-^** Sooiety/* Edinbukoh. 

Sul](ject to Orders issued by the Board of Agriculture 

HIGHLAND AND AGRICULTURAL SOCIETY 
OF SCOTLAND 

GENERAL SHOW OF STOCK AND IMPLEMENTS, 

GLASGOW, 

On 4th, 5th, 6th, and 7th July 1905 
LAST DAYS OF ENTRY. 

Implements and other Articles — Monday, 1st May. 

Stock, Poultry, and Dairy Produce — Friday, 26th May. 

No Entry at ordinary fees taken later than those which are received at 
tlie Society’s Office, Edinburgh, by first post, or 10 o’clock, on Friday 
morning (2fith May). Post Entries for Cattle, Horses, Sheep, and Swine 
taken on payment of 10s. additional for each entry (Poultry at double fees) 
till Wednesday morning (31st May), at the Society’s Office, Edinburgh, 
at 10 o’clock. 

OovKBBD Booths for Officbs — Friday, 26th May 
^restbtttt of f|( Sonttn. 

THE RIGHT HON. THE EARL OF EOLINTON AND WINTON. 

C|Htman of t|^e j^oarb of gtrtdors. 

THE RIGHT HON. THE EARL OF MANSFIELD 

Conbmr of % %ml dLommittM. 

R. SINCLAIR SCOTT, ESQ. OF B0ENSIDE 


The OUtnot connected with the Show comprigee the Countiee of Lanark, 
Ayr, Argyll, Renfrew, and Bute. 


REGULATIONS. 


GENERAL CONDITIONS. . 

1. The Competilionj except where otherwise stated in the Premium 
List, is open to Exhibitors from all parts of the United Kingdom. 

2. Every Lot must be intimated by a Certificate of Ent(y, lodged with Knlnet. 
the Secretaiy nof later than Monday, 1st May, for Implements and oilier 
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GBNBRAL SHOW AT GLASGOW IH 1905. 


Licences 
for irming 
Stock. 


PartiGVk- 

lars(^ 

StUriet. 


No substi- 
tution d" 
Animals. 

One Class 
only. 


Ownci'shi]). 


Hesponsu 
hdity fo) 
Entries, 

Society not 
liable. 


Disquali- 
Jied Ex- 
hibitors, 


Animal 

dmiboli- 

fiea. 


Articles, and Friday^ 2Qth May^ for Stock, Poultry , and Dairy Produce. 
No Entry taken at ordinary fees later than those which are received at the 
Society’s Office by first post, or 10 o’clock, on Friday morning, 26th May. 
Post Entries for Cattle, Horses, Sheep, and Swine taken on ^yment of 
lOs. additional for each entry (Poultry at double fees) till Wednesday 
morning (Slst May), at the Society’s Office, Edinburgh, at 10 o’clock. 
Printed forms of Entry will be issued on application to the Secretary, 
No. 3 George TV. Bridge, Edinburgh. Admission Orders for Exhibits 
and Attendants will be forwarded to Exhibitors, by post, previous to 
the Show. 

3. This Premium List is jmblished and the Show will be held subject 
to any Orders that may be issued by the Board of Agriculture or Local 
Authorities. Any licenses that may be required for the movement of 
Stock into or away from the Show must be obtained by Exhibitors. For 
licenses or forms, to be obtained for this Show, application should be made 
to James Caldwell, Esq , County Clerk, Paisley. 

4. No Entry can be received or recorded unless it is accompanied uy 
the necessary fees, and complies fully with the Begulations in the 
Premium List. 

5. The Schedule of Entry must be tilled up so far as within the know- 
ledge of the Exhibitor. The Society shall have power at any time to call 
upon an Exhibitor to furnish proof of the correctness of any statement in 
his entry. 

(). The name of the Breeder, if known, must be given, and if the 
Breeder is not known, a declaration to that effect, signed by the Exhibitor, 
must be made on the Entry Schedule, and no pedigree will be eiifcered in 
the Catalogue when the Breeder is unknown. 

7. All animals, except calves, foals, and lambs shown with their dams, 
must be entered in the classes applicable to them, and cannot be with- 
drawn after entry, or other animals be substituted in their place. 

8. For prizes given by the Society, no animal shall be allowed to 
compete in more than one class, oi to compete in any class except that 
prescribed for animals of its pedigree and tlescnption ; but this Buie 
does not apply to the Jumping and Driving Competitions. 

9. All stock exhibited at the Show, except where otherwise stated in 
the Premium List, must be from the time of entry to the date of the 
competition the bona Me property of the Exhibitor in whose name it is 
entered. 

10. Exhibitors are alone res})oii.sible for the accuracy and eligibility of 
their entries The entry-fee paid for an animal entered in a class for 
which it is not eligible is not returnable. 

11. The Society shall not be liable for any loss or damage which Stock, 
Poultry, Dairy Produce, Implements, or other articles may sustain at the 
Show, or in transit. 

12. The Society reserve to themselves the right of refusing, cancelling, 
or prohibiting the exhibition of entries from any person who, after Ist 
January 1904, has been expelled from the membership of any Amcul* 
tural or Dairy Society, or who may have been prohibited, suspended, or 
disqualified from making entries or exhibiting at the Show or Shows of 
any Agricultural or Dairy Society or Breed Society in consequence of 
having attempted to obtain a Prize by giving a false Certificate, or by 
other unfair means, or who is under exclusion from any Breed Society 
for fraudulent practices. 

13. When an animal has previously been disqualified by the decision of 
any Agricultural Societjr in the United Kingdom, such disqualification 
shall attach, if the Exhibitor, being aware of the disqualification, fail to 
state it, and the grounds thereof, in his entry, to enable the Directors to 
judge of its validity. 
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J4. Any artificial contrivance or device of any description found on or Tanking 
proved to have been used on an animal, either for preventing the flow of 
milk or for any other improper purpose, will disqualify that animal from 
being awarded a Premium, and the Owner of said animal may be pro* 
hibited from again entering Stock for any of the Society’s General Shows, 
for such a period as the Directors may see fit. 

16. The Society further reserve to themselves the right of refusing any R^ecting 
other entries they may think fit to exclude, or to cancel any entry made, Rmtrus. 
or to prohibit the exhibition of any entry. 

16. Stock entered for competition, and actually in the Show, is subject Cmtfol of 
to the control and under the orders of the Stewards, Secretary, and other l^yihxhits. 
Show oificials of the Society, and such stock may not be withdrawn from 
competition without the consent of the Stewards or Secretary. 

17. Persons making insulting remarks to, or in any way unduly inter- Improper 
fering with, the Judges, Stewards, or other officials while in the per- Conduct, 
formance of their duties, and all Exhibitors or others in cliarge of stock 

while in the judging rings refusing to accept or display tickets, rosettes, 

&c., awarded by the Judges, and handed to^them by the Stewards or 
other officials, or tearing up tickets, rosettes, £c., so awarded and handed 
to them, or of any similar conduct, shall be considered guilty of miscon- 
duct, and shall be dealt with under these rules 

18. All persons in charge of stock oi other exhibits, and all persons Sulject to 
admitted into the Showyard, shall be subject to the rules of the Society, Oideis, 
and shall obey the orders of the Stewards, Secretary, and other officials 

of the Society. Exhibitors shall be answerable for the conduct of their 
servant^ or representatives. 

19. The Stewards and other officials have power to enforce the regula- Power of 

tions of the Society in their different departments. OJicutls, 

20. A protest having reference to exhibits at the Show may be lodged Protests, 
by any person having interest. Piotests having reference to competi- 
tions which take place on the first day of the Show must be loaged 

in writing with the Secretary at his Office in the Showyard not later 
than 9 a.m, on Wednesday, the second day of the Show, and jiarties 
must be in attendance at the Secretary’s Office in trie Showyard at 
9.30 A.M. that day, when protests may be disposed of. Protests relating 
to competitions taking place after the first day of the Show must be 
lodged before 5 r.M on the day on which the particular exhibition 
takes place. Each protest must state specifically the grounds of objec- 
tion, and must be accompanied by a deposit of £2, 2s., which deposit 
may, if the objection be proved frivolous to the satisfaction of the 
Directors, be forfeited. Protests may be lodged at any time by Directors, 
and in this case no deposit will be required. Protests will be heard and 
determined by the Directors. 

21. The violation of any one of the regulations, or disobedience of the Penalties 
orders of the Directors, Stewards, Secretary, or other officials of the for 
Society, shall render the offending person liable to the forfeiture of all Offences. 
premiums awarded to him, or of such a portion as the Directors may 
ordain, and also liable to be expelled from the membership of the Society, 

and disqualified from again, or for a certain number of years, exhibiting 
at the Shows of the Society, or to have his case disposed of by fine or 
otherwise as the Directors may determine. 

22. The decision of the Directors shall, in the case of protests m&de in Final 
virtue of Eegulation 9 hereof, and in every other matter arising at or in Authority. 
connection with the Show, be final, and every person present at the Show, 
whether as a Judge, Exhibitor, Visitor, or otherwise, shall be deemed 
thereby to have agreed to refer the subject-matter of such decision to 

the final determination of the Directors, to the exclusion pf all Courts 
of Law. 
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23. All decisions under these rules may, along with the names and 
addresses of the persons against whom such decisions have been pro- 
nounced, be communicated by the Secretary of this Society to the 
Secretaries of all Agricultural or Dairy Societies holding open Shows 
in the said United Kingdom, and to the Secretaries of all Breed Societies 
in said United Kingdom, and may be published in the Annual Keports 
of this Society, and in such newspapers or journals as the Directors may 
determine ; and every Exhibitor competing at the Show, and every 
jierson present at the Show, whether as a Director, Member of Com- 
mittee, Steward, Judge, Exhibitor, Visitor, or otherwise, shall be deemed 
thereby to liave consented to such communication and publication. 

24. An animal which has gained a first Premium, or which subse- 
quently becomes entitled to a first Premium, at a General Show of 
the Society cannot again compete in the same class, notwithstanding any 
alteration in the heights stated for such class, but may be exhibited as 
Extra Stock. 

25. Shorthorn, Aberdeen-Angus, Galloway, and West Highland animals 
must be entered in the herd-books, or the Exhibitor must jiroduce evidence 
tliat his animal is eligible to be entered therein. 

2G. All Horses or Ponies entered in classes in which a particular height 
18 stated shall before being judged be measured with their shoes on. No 
.subsequent measuring or alteration of shoes will be permitted. 

27. Breeding Stock must not be shown in an improper state of fatness, 
an<l the Judges are requested not to award Premiums to overfed animals ; 
and no Cattle or Sheep which after the age of twelve months have been 
exhibited as Fat Stock at any Show are eligible to compete, in the 
Bleeding Classes for the Society’s Prizes. 

28 Aged Bulls and Stallions must have had produce, and, along with 
two-year-old Bulls, three-year-old Colts, and two-shear and aged Tups, 
have served within the twelve months immediately preceding the Show. 

29 Except as may be otheiwise specially provided, cows of all breeds 
must have had a calf within nine months previous to the Show, and when 
exhibited must be in milk. Animals of any age that have had a calf 
must be shown as Cows. 

30. Two-year-old Heifers of the Shorthoni, Aberdeen-Angus, and Gal- 
loway breeds, two-year-old Ycld Ayrshire Heifers, and three-year-old 
Highland Heifers, must be in calf when exhibited, and the Premiums 
will be withheld till birth be certified, which must be within 9 months 
after the Show. 

31. A Mare entered in a class for “ Mares with foal at foot” must have 
produced a foal after lat January of the year of the Show, must have 
regularly nursed her own or another foal, and must have the foal with 
her in the Show. Tf the mare’s own foal is alive it must be the foal 
shown with the maie. In the case of a Mare that has not foaled before 
the Show, or whose foal has died, she shall, if not in milk, be eligible 
without fuither entry to compete among the Yeld Mares. Agricultural 
Yeld Mares must produce a foal within 12 months from the first day 
of the Show. A Mare in a class for “Mares or Geldings” may or may 
not have had a foal in the year of the Show, but shall not have her foaJ 
exhibited with her, nor be in milk at the time of the Show. 

32. With reference to Regulation 30, birth of at least a seven months’ 
calf must be certified ; and in regard to Regulation 31, birth of at least 
a nine months’ foal ; or in the case of the death of the dam, a Veterinary 
Surgeon’s certificate must be produced certifying that at the time of 
death the animal was so far advanced with calf or foal that if it had 
lived it would have produced a calf or foal, as requii ed by Rules 30 and 
31. Certificates of calving required by the foregoing Regulations must 
reach the ofiice of the Secretary within ten months of the last day of the 
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Show ; foalinff certificates within thirteen months of the last day of the 
Show. In default of this, the animal will be regarded as having failed to 
fulfil the Eegulations, and the prize will therefore be forfeited. 

33. Except when otherwise provided, the awards of Special Prizes shall Special 

not be subject to the Eegulations as to calving and foaling. Frizes. 

34. The Premiums awarded, except those withheld till birth of calf or Pawnmt 
foal is certified, will be paid as soon after the Show as practicable, and, 

with the exception of the Tweeddale Gold Medal, Special Cups, and 
Medals, may be taken either in money or in plate. 

35. In the classes for Hunters Judges are empowered to transfer to Hunters, 
the proper classes horses which, in regard to weight-carrying, are in their 
opinion entered in the wrong classes. 

36. Judges are particularly requested to satisfy themselves, as far as Soundness 
possible, re^rding the soundness of all Horses before awarding the Prizes, of Horses 
and to avoid giving Prizes to animals showing symptoms of hereditary 
diseases. The Judges may consult the Society’s Veterinary Surgeon if 

they deem it exp^ient. No protests on veterinary grounds will be 
received. 

37. All Ewes must have reared lambs in the year of the Show ; and Ewe^, 
Ewes of the Blackfaced and Cheviot breeds must be in milk, and have 
their lambs at foot. 

38. Sheep must have been dipt bare after let January of the year of Clipping, 
the Show, and the Judges are instructed to examine the fleeces of the 

Sheep selected for Prizes, and to cast those on which they find any of the 
former fleece. This Eule does not apply to Cheviot sheep. 

39 Sows must have reared pigs in the year of the Show or be in pig ; Sows, 
and Pigs must belong to the same litter, and be uncut. 

40. In Poultry the Aged Birds must have been hatched previous to, Poultry, 
and Cockerels and Pullets in, the year of the Show. 

41. Railway Certificates for Stock and Implements are issued to Ex- Railway 
hibitors before the Show along with their Tickets of Admission, one 
Certificate for the outward and another for the return journey being 
sufficient for each Exhibitor for any number of exhibits. 

42 Poultry and Stock will be admitted on Monday, the day before the Admissum 
opening of the Show, and, with the exception of Horses, must be in the "/ ^iock. 
Yard before 12 o’clock that night. Horses must be in before 8 o’clock on 
the morning of Tuesday, except those entered in classes for which 
other times for arrival are elsewhere stated in this List. Judging 
begins at 10 A M. on Tuesday. Exhibited on Tuesday, Wednesday, 

Thursday, and Friday. Stock may be admitted on the Saturday pre- 
ceding the Show, but only by sending two days’ prior notice to the 
Secretary. 

43. Horses and Cattle must be paraded at the times stated in the Pro- Parades, 
gramme of the Show, and when required by the Stewards, and under their 
direction. In Parade, Horses must be ridden or led as provided in their 
respective classes. Prize and commended Cattle and Horses will receive 

two rosettes each, which must be attached to the head of the animal, one 
on each side. Attendants must be beside their animals twenty minutes 
before the hour of Parade^ and be ready to proceed to the ring immedi- 
ately on receiving the order of the Stewards. Infringement of this Eule, 
or failure of any attendant to obey the orders of the Society’s officials, 
will render the Exhibitor liable to a fine of 20s. for each separate infringe- 
ment or act of disobedience, and to the forfeitufe of any or all of the Prizes 
awarded to him at this Show. 

44. Exhibitors shall be answerable for all acts, whether committed by Remmsu 
themselves, their servants, or others in charge of their Stock, and shall he bilUy of 
responsible for the condition of their animals during the whole time they BoBhihttors, 
remain in the Showyard. 
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Moving 45. No animal shall be taken out of its stall after 10 a . k . during the 
from stalls. Show except by order of the Stewards, or with permission of the Secretary. 
Washing 46. Cattle shall not be taken out of their stalls to be washed after the 
Caitle, Judging has been finished. Those infringing this Rule shall be liable to 

a fine of lOs. 

Soaping 47. Soap or other adhesive material must not be used in dressing cattle 
prohibUed, or horses. Infringement of this Rule will render the animal upon which 
the material is used liable to be disqualified. 

Acoonmo- 48. Loose-boxes will be provided for Stallions, three-, two-, and one-year- 
dation for old entire Colts ; for two- and one-year-old Fillies, and for Mares with 
Anmals, foals at foot ; closed-in stables for all the other Horses, and covered ac- 
commodation for the whole of the other Live Stock. In no case, either 
in the ordinary classes or “ Extra Stock,” will a box be provided except 
for the classes here specified. Stalls (floored) for attendants on Cattle, 
Horses, and Sheep will be provided at same rates as those charged for 
Flowed Stock. Exhibitors requiring floored stalls for their animals must dve 
stalls for notice to the Showyard contractor, Mr Farquhar, Showyard, ten days 
Animals, jjefore the Show opens. 

Securing 49. Bulls must be secured by nose-rings, with chains or ropes attached, 
CattU. or with strong halters and double ropes. All Cattle, other than Highland 
Cattle, must be tied in their stalls. 

Concealing 50. During the time the Show is open to the public no rug shall be 
Animals, hung up so as to conceal any animal in a horse-box or stall, except 
with the s})ecial permission of the Steward of that department 
Fodder. 61. Five days’ supply of straw, hay, grass, and tares will be provided 
free by the Society. Any additional fodder or other kindS of food 
required will be supplied at fixed prices in the Forage-yard. Any ser- 
vant removing bedding from an aa joining stall will Be fined in double 
the amount taken. Exhibitors may fetch their own cake or corn to the 
Yard, but not grass, tares, hay, or straw. Coops, food, and attendance 
for Poultry will be provided by the Society. 

Feeding 62. Servants in charge of Stock must bring their own buckets or pails, 
appliances, and a piece- of rope or sheep-net to carry their forage. Mangers, sheep 
and pig troughs, will be provided. 

Sawdust, 53. Sawdust must not be used as bedding for Stock. 

Water, 54. As the command of water in the Yard is limited, it is particularly 

requested that waste be avoided. 

Lights and 65. No lights allowed in the Yard at night, and Smoking is strictly 
SmoMng. prohibited within the Sheds. Those infringing this Rule shall be liable 
to a fine of lOs. 

Femoral 56. Cattle, Sheep, Swine, or Poultry cannot be removed from the Yard 
of stock, till 5 p.M. on Friday, the last day of the Show, except on certificate by 
the Veterinary Surgeon employed by the Directors, countersigned by the 
Steward of the department or the Secretary. 

With- 57. At the close of the Show on Tuesday, Wednesday, and Thursday, 
dftawklof horses may be withdrawn for the night on a deposit of £6 for each 

hors^over animal, which shall be forfeited, along with any prize money it may 

have gained, if the animal is not brought back. They must return 
between 7 and 7.30 the following morning, and those not in before 8 
shall forfeit 10s. Horse passes to be applied for at the Secretary’s 
OflSce between 6 and 6 p.m. on Tuesday, and the deposit, unless forfeited 
in whole or in part, will be returned between 12.30 and 2.30 on Friday. 
Order in 58. When the Stock is leaving the Yard, no animal is to be moved till 
removed, ordered by those in charge of clearing the Yard. Those transgressing 
this Rule shall be liable to a fine of lOs., and detained till all the other 
Stock is removed. 

Penning 59. Poultry may be penned before the opening and removed at the 
and close of the Show by Exhibitors themselves or their representatives. 
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In the event of neither the Exhibitor nor an authorised representative refmmng 
of the Exhibitor being present to pen or remove Poultry, the birds will be Povltry. 
penned and removed by men hired and paid by the Society, but this will 
be done on the understanding that the men are hired to do the work on 
behalf of Exhibitors, and solSy at their risk, and that the Society will be 
in no way responsible for expenses incurred or loss of or injury to Exhibits 
by errors or accidents in penning, despatching, or conveying Exhibits. 

60. On the opening day of the Show the Poultry Shed will be closed to Closing of 
the public during the Judging. On the last day of the Show the Poultry Poultry 
Shed will be closed to the public at 4 p.m. ; at 5 ?.m. Exhibitors or their 
representatives will be admitted to the Shed to remove Exhibits, provided 
the Exhibitor has, not later than 11 a.m. on the last day of the SlioWt given 
written notice to the Secretary to the effect that the Exhibitor or the Ex- 
hibitor’s representative will attend at the Poultry Shed at 6 p.m. to remove 
the birds. 


JUDGING STOCK AND POULTRY. 

61. On Tuesday, the first day of the Show,'no person will be admitted. Opening 
except Servants in charge of Stock, till 8 a.m., when the Gates are opened Gates, 
to the public. 

62. The Judges will commence their inspection at 10 a.m. The spaces Judging . 
reserved for the Judging will be enclosed, and no encroachment shall 

be permitted. 

63. In no case shall a Premium be awarded unless the J udges deem the Insufficient 
animals to have sufficient merit j and where only one or two lots are merit. 
presented in a section, and the J udges consider them unworthy of the 
Premiums offered, it shall be in their power to award a lower prize, 

or to suggest the removal of any lot which appears to them unworthy 
of a place in the Yard. 

64. In addition to the Premiums, the Judges are authorised to award Oomnienda- 
three Commendations in each section, if the entries are numerous and tions. 

the animals of sufficient merit. These Commendations consist of — Very 
Highly Commended, Highly Commended, and Common vied. 

65. Ayrshire Cows which have not calved before the Show, whether Ayrshire 
entered in the class for Cows in Milk or for Cows in Calf, shall be judged Gows and 
along with the Cows in Calf, and Ayrshire Cows or Heifers which have 

calved before the Show — in whichever of the two classes entered—shall 
be judged along with Cows in Milk. 

66. Attending Members will accompany each section of the Judges. Attendinq 
It will be the duty of Attending Members to bring the animals out to Members. 
the Judges and to see that no obstruction is offered to them, and that the 

apace reserved for them is not encroached upon ; to ticket the prize 
animals ; to send the Nos. of prize animals to the Award Lectern near 
the Secretary’s office ; to assist the J udges in completing their return of 
awards ; and should any difficulty arise, to communicate with the Stewards 
or Secretary. 

67. It shall not be competent for any Exhibitor, nor for his Factor or 
Land-Steward, to act as a Judge or attending Member in any class in 
which he is competing. 


DAIRY PRODUCE. 

68. Dairy Produce will be received in the IShowyard on Monday, the 
day before the opening of the Show, and till 8 a.m. on Tuesday, the first 
day of the Show. Judged at 10 a.m. on Tuesday. Exhibited Tuesday, 
Wednesday, Thursday, and Friday. 

69. Dairy Produce must have been made on the Exhibitor’s farm this 
year. No Exhibitor shall show more than one lot in each class. No lot 
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can be removed from the Yard till 6 p.m. on Friday, the last day of the 
Show. The Society undertakes no responsibility for the receipt or de- 
spatch of exhibits, nor for the loss of exhibits, nor for any injury they 
may sustain during the Show. 

STALL RENT (INCLUDING ENTRY FEE). 

70. The following rates (which include Entry Fees and Stall Rent) shall 
be paid by Exhibitois when making their Entries : — 

Members 
ft, d. 

Stalls for Cattle, each . . . 15 0 

Ayrshire (’ows in milk and in calf (enclosed 
stalls) . . . . . . 25 0 

Boxes for Horses in Classes 33, .34, S."), 40, 54, 

5.5, 50, 00, and 01 . . . . .30 0 

Boxes for Horses in Classes 36, 43, 44, 46, 47, 58, 

.59, 62, 03, 64, 05, 69, 72, 73. 7.5, 70, and 77 22 6 

* Stalls for Horses in Classes .37, .38, 39, 41, 42, 48, 

49, 50, 61, .52, 53, 57, 80, 81, 82, 83, 84, and 85 20 0 

Stalls for Ponies m Classes 00, 67, 08, 70, 71, 

74, 78, and 79 . . .15 0 

Entries in Classes 45 and 86, without stalls . 5 0 

Shed Accommodation for Machines for driving 
competitions, each . . . .50 

Sheep or Swine, per pen . . . 10 0 

Poultry, each entry . . . .20 

Dairy Produce, each entry . .40 

Covered Booths for offices, 9 feet by 9 feet . 70 0 

Newspaper offices . . £2, lOs. 

Enitrki in more than one Class — In the case of animals entered m moie 
than one chiss, the entry fee, whether for Post or other Entries, shall be 
five shillings for each class after the Orat. This does not apply to the 
.Tumping Competitions. 

EXTRA STALL FOR ATTENDANTS. 

71. Exhibitors of Stock shall be entitled to take an extra Stall or Box for 
the accommodation of their attendants, but they must state when making 
their Entry that the Stall or Box is to be used for that purpose, and remit 
rent, which is at the same rate as stated above for the particular class of 
stock. They must also state next to which animal they wish the atten- 
dant’s accommodation to be placed. 

IMPLEMENTS AND OTHER ARTICLES. 

dd/amwn. 72. Implements will be received in the Yard from Tuesday, 27th June 
till 5 o’clock on the afternoon of Monday, 3id July, Exhibited Tues- 
flay, Wednesday, Thursdaj^, and Friday. The Schedule of Entry must 
be filled up so far as within the knowledge of the Exhibitor, and prices 
must be stated. 

Premiums. 73. No Money Prizes or Medals, except when specially offered, will be 
given by the Society for Implements of any kind. 

Refusing 74. Agricultural Implements, and Implements and collections of 

Entries. articles not Agricultural, will be received for Exhibition, but the 
Secretary is entitled to refuse Entries from dealers in articles not 
deemed worthy of Exhibition. 

* In case of Pairs double entry fee must be paid. 


Non-Members 
s. d. 

25 0 

35 0 

40 0 

32 6 

.30 0 

20 0 
10 0 

10 0 
15 0 
- 3 0 
6 0 
100 0 
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75. In order to encourage exhibits of Agricultural Implements from Local 
operative Blacksmiths and Carpenters in the district of tne Show, open Operalvm 
space will be provided for these in some less prominent part of the Yard 
at a charge of lOs. for space 10 feet wide and 20 feet deep. 

76 Implements will be entered in the following sections-— viz., let, Order qf 
Space without Shedding, 20 feet deep ; 2nd, Shedding, 20 feet deep, 7 
feet high to eave; 3ra, Shedding, 20 feet deep, 7 feet high to eave, 
boarded at back ; 4th, Motion Yard, without Shedding, 60 feet deep ; 

6th, Motion Yard, 60 feet deep, with Shedding, 20 feet wide, 10 feet 
high to eave ; 6th, Open space for Agricultural Implements from 
operative Blacksmiths and Carpentei's in the district of the Show. 
Exhibitors must specify the space they require. 

77. Every article to be exhibited must be entered on the Society’s Entry Articles 
Form. Any article not so entered that is taken to the Show is liable to 

be ordered out of, or removed from, the Showyard, or confiscated to the 
Society. Exhibitors infringing this rule are moreover liable to a fine 
of £1. 

78. ** Cheap- Jacks” are not admitted to the Showyard. The selling of Selling hy 
goods by auction, shouting, and other behaviour calculated to annoy 
visitors or Exhibitors, are strictly forbidden. Exhibitors infringing this 
Regulation are liable to a fine of £1, and to have themselves and their 

gO(^s ordered out of, or removed from, the Showyard, or to have their 
goods confiscated to the Society. 

79. The articles of each Exhibitor must be all placed in one stand, Plaoinp 
except Implements in motion, and must not on any account extend Exhibits, 
beyond the allotted space. No article shall be moved out of its stand, or Removing 
the stand dismantled, till the termination of the Show, at 6 p.m. on Exhibits, 
Friday. Those infringing this Rule shall be liable to a fine of 10s. 

80. When the ground requires to be broken, the turf must be carefully Restoring 
lifted and laid aside, and the surface must be restored to the satisfaction Tur/, 

of the Society, and at the expense of the Exhibitor. Failing this being 
done, the Society shall be at liberty to restore the ground and charge the 
cost to the Exhibitor. 

81. Exhibitors must arrange their own articles within the space Arrangmg 
allotted to them before 9 o’clock on Tuesday, and to the satisfaction of Exhibits. 
the Stewards in charge of the Implement Yard. Exhibitors are pro- 
hibited from subletting space allotted to them. 

82. Exhibitors are not allowed to distribute handbills anywhere in the Handbills, 
Yard except at their own Stand ; and they must not for this or any other 
purpose encroach upon the adjacent alleys or open spaces. 

83. Exhibitors are rei^uired to have their St^ds and the portions of the Sweeping 
alleys immediately adjoining them swept up before eight o’clock on each SiandSf 
morning of the Show. 

84. All Machines requiring steam or fire must be entered as such in Fuel, 
the Certificate, and will be placed in the Motion Yard. Coke only shall he 
used in all cases where fire is required. Coal shall not be used at any time 

in the Showyard. Those infringing this Rule shall incur a penalty of £5. 

85. No Steam Engine shall be cu’iven in the Yard at a greater speed Steam 
than 4 miles an hour. Traction Engines shall not be used in conveying Engines. 
Exhibits or other goods into, from one place to another in, or out of the 
Showyard. 

86. Locomotive and Traction Engines and other Machines must not 
be moved from their places without permission^f the Secretary or Stewards, 
and must not leave their stands till 6 p.m. on Friday. 

87. There must be attached to each Implement, whe;a forwarded to the Consigning 
Show, a label bearing the Exhibitor’s name, and that of the Implement, Jr^ple• 

as well as the number of the Exhibitor’s stand. ments, 

88. The carriage of all Implements must be prepaid. 

VOL. XVU. 
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89. Photographing in the Showyard is not permitted, except by photo^ 
raphers having a Stand in the Showyard or holding a ** Photographer's 


granhers having a Stand in the Showyard or holding a ** Photographer's 
Ticket.” The “ Photowapher’s Ticket” may be had irom the Secretary, 
price 15s. It admits the nolder to the Show when open to the public, and 
entitles him to photograph in the Showyard, subject to arrangements 
made by the Stewards. 

90. Covered Booths for Offices (9 feet by 9 feet), purely for business, 
not for exhibition of goods, can be had for £3, lOs. to Members and £5 
to Non-Members. Indmation to be made to the Secretary on or before 
the 26th May. Those applying after that date to pay double Entry 
Money, but no application can be received later than 31st May. 

91. Each Exhibitor in the Implement Department who is not a 
Member of the Society will receive one free Ticket of Admission to 
the Showyard for himself or a member of his firm, and will receive, in 
addition, for the use of attendants employed by him at his Stand, two 
Tickets of Admission for each complete ten feet of shedding in the 
Motion Yard, and one Ticket for each complete ten feet of shedding in 
the other sections. No additional Free Tickets can be issued in any cir- 
cumstances whatever. Additional Attendants’ Tickets, not more than five 
for any one Exhibitor, may be purchased at 6a. each. 

92. The Tickets of Admission for Exhibitors and Attendants referred 
to in the foregoing Reflation will (about fourteen days prior to the Show) 
be issued to the Exhibitors in blank, with the number of the Exhibitor’s 
Stand. The name of the person for whom each ticket is intended must 


be written on it before it is used. Each person holding a Free Ticket of 
Admission must sign his or her name on the back thereof, and nrust also, 
Tickets when required, sign his or her name in the book at the Entrance Gate. 
not Trans- Exhibitors’ attendants are strictly cautioned not to lend or transfer their 
ferdble. Tickets, which can be used only by the persons whose names they bear, and 
Improper who must be horn fide acting for, or employed by, the Exhibitor. No Ticket 
use oj is transferable. An Exhibitor is liable to a fine of £1 for each case of 

Tickets, transfer or other improper use of a Ticket issued to himself or employee. 


STALL RENT. 

93. Ground to be taken in spaces of 10 feet frontage by 20 feet deep, 
except in Motion Yard, which is to be 10 feet or any larger amount of 
frontage by 60 feet deep. Exhibitors must take their space wholly 
covered or wholly open. Space is not let partly covered and partly open. 

94. Bates for space, payable by Exhibitors when making their Entries : — 


Members. Non>Members. 


Space without Shedding, 20 feet deep, per 10 feet . 

£l 

5 

0 

£1 

15 

0 

Shedding, 20 feet deep, 7 feet high to cave, per 10 feet 
Shedding, 20 feet deep, 7 feet high to cave, boarded at 

1 

5 

0 

1 

15 

0 

back, per 10 feet ..... 
Space in Motion Yard, without Shedding, 50 feet 

1 

12 

0 

2 

2 

0 

deep, ner foot ..... 
And with Shedding, 20 feet deep, 10 feet high to eave, 

0 

5 

0 

0 

8 

0 

per foot ...... 

0 

7 

0 

0 

10 

0 

Covered Booths for offices, 9 feet by 9 feet, each . 

3 

10 

0 

5 

0 

0 


Newspaper offices, each , . £2, 10s. 


ALLOCATION OF SPACE FOR IMPLEMENTS. 

Note.— O n. accofunt of the fact that the limited extent of the Showyard will afford 
considerahly less space than usual for the Exhibition of Implements, the Directors are 
reluctantly compdled to xntmate that they reserve the right to allot to each Exhibitor 
either the whole of the space applied for or such smaller area as they ma^fnd available. 
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ADMISSION OF THE PUBLIC. 

The public will be admitted daily at 8 a.m. Judging begins on 
Tuesday at 10 a.m. The charges for admission to the Yard will be — 
Tuesday, from 8 a.m. till 5 f.m., 6s. Wednesday, from 8 a.m. till 6 
F.M., 3s. ; from 5 f.m. till 8 f.m., Is. Thursday, from 8 a.m. till 6 f.m., 2s. ; 
from 5 F.M. till 8 f.m., Is. Friday, from 8 a.m. till 6 f.m., Is. 

ADMISSION OF MEMBEES AND EXHIBITOES. 

On exhibiting their “ Mmhen^s Tickety* which is strictly not transfer- 
able, Members of the Society are admitted free to the Showyard and 
to the Enclosures and Stands around the Large Eing, excepting the 
Eeserved Seats in the Grand Stand, and such other parts as may re- 
serred for any special purpose. Tickets will be sent to all Members 
residing in the United Kingdom whose addresses are known, and on no 
account will duplicates be issued. All Members not producing 
their tickets must pay at the gates, ^and the admission money 
will not on any account be returned. Tickets must be signed 
by Members before being presented at the gate. 

Tickets of admission to the Showyard are sent to Exhibitors of Stock, 
Poultry, and Dairy Proiuce (not Members) whose Entry Fees amount 
to not less than 10s. 

For Exhibitors of Implements and their assistants tickets are issued as 
provided in the Eegulations for Implements. 

EESEEVED SEATS IN GEAND STAND. 

For Charges, apply to Secretary, 

VAEIOUS. 

Placards, except those of the Society, are prohibited both inside the 
Showyard and on the outside of the Boundary Fence, with the exception 
of those belonging to Exhibitors, whose right is confined to their own 
stalls. No newspapers or any other article allowed to be carried about 
the Yard for sale or display. No strolling bands or musicians admitted. 

No Carriagee or Equestrians admitted without special leave from the 
Directors, and then only for Invalids, Bath-chairs may he brought in. 

Premium Lists, Eegulations, and Certificates of Entry may be obtained 
by applying at the Secretary’s Oflice, No. 3 George IV. Bridge, Edinburgh. 

All Communications should he addressed to James Macdonald, Esq,, 
Secretary of the Highland and Agricultural Society of Scotland, No, 3 
George Iv, Bridge, Edinburgh, From 2^th June to 1th July to the 
Secretary's Ofice, Showyard, Scotstoun, Glasgow, 

Address for Telegrams — “ Society,” Edinburgh. 

LAST DAYS OF ENTEY. 

Imflxmxnts and other Articles — Mondayi 1st May. 

Stock, Poultry, and Dairy Produce — Friday, 26th May. 

No Entry at ordinary fees taken later than those which are received at 
the Society’s Office, Edinburah, by first nost, or 10 o’clock, on Friday 
morning (26th May). Post Entries for CAtle, Horses, Sheep, and Swine 
taken on payment of 10s. additional for each entry (Poultry at doable fees) 
till Wednesday morning (81st May), at the Society’s Office, Edinburgh, at 
10 o'clock. 

Covered Booths for Offices — ^Friday, 26th May. 
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EAILWAY AREANGEMENTS. 

The Railway Companies will be furnished with a list of the Exhibitors of 
Stock and Implements, after the 16th June. All applications for horse-boxes 
and trucks, and for information as to arrangements oi Special Train^ must be 
made by the Exhibitors themselves to the Stationmaster where their stock is 
to be trucked. 

The arrangement made by the RaiLvoay Companies for the conveyance of Live 
Stock and Goods to and from the Show are indicated heiowy hiU exhibitors are 
recommended to apply to the respective companies for full partionlars : — 

1. Live Stock and Goods to the Show to be charged ordinary rates. 

2. Live Stock and Goods from the Show, if sold^ to be charged ordinarv rates. 

8. Live Stock and Goods /rom the Show, if unsold^ to be carried at half rates 

back to the station whence they were sent, at owners’ risk, on production of a 
certificate from the Exhibitor to the effect that they are really unsold ; failing 
production of such certificate, ordinary rates must be charged. The reduction 
to half rate is to be allowed only when the animals or goods are returned by 
the same route as that by which they were conveyed to the Show. The minimum 
charge for Stock returned at half rates will be one-half the ordinary minimum. 

If the unsold Live Stock which was carried on the ouJtward journey by Passenger 
Train in horse-boxes be required to be returned by Goods Train in cattle tru^, 
Iwdf the Goods Train rates must be charged. 

If the unsold Live Stock which was carried on the outward journey by Goods 
Train in cattle trucks he required to be returned by Passenger Train in horse- 
boxes, half the Passenger Train rates must be charged. * 

4. Horses and Oattle, when sent for exhibition from one Agricultural Show 
to another, in another part of the country, are charged the ordinary single rates 
in respect of each journey, from point to point, un to the last station to which 
they are sent for exhibition. If remaining unsold when returned from the 
latest Show to the originating or home station, they are— on production of the 
necessary certificates — charged half rates, provided such return journey is made 
by the line of the company by whose route it was conveyed on the outward 
journey, and provided the railway traversed was covered on the outward 
journey. If conveyed by Goods Tram, Unsold Live Stock transferred from 
one Agricultural Show to another in another part of the country must be 
charged ordinary rates. 

6. Unsold goods, previously carried by railway, transferred from one Agri- 
cultural Show to another, m another part of the country, will be conveyed at 
half rates at owners’ risk, on production of certificate from the Exhibitor to the 
effect that they are unsold ; failing production of such certificate, ordinary rates 
will be charged. 

6. Poultry to be charged ordinary rates both ways, and will not be accepted 
for conveyance unless the carriage charges are prepaid. 

7. Horse-boxes, or other Passenger Train vehicle, will not be provided for the 
carriage of Live Stock sent by Goods Train and invoiced at Goods Train rates, 
/br rates for Horse-boxes by Passenger and Special Trains, apply to the 
Railway Companies. 

8. Provender conveyed to Agricultural Shows with Live Stock will bo charged 
ordinary rates, except so much of the same as may be required on the journey. 

9. Men, certified by the owners to be bona fde in charge of Live Stock, to be 
conveyed free in the same train as the animals, as follows : One man for each 
consignment, except where the consignment requires more than one vehicle, when 
one man for each vehicle may be sent free ; but no pass is given unless the charge 
for the consignment amounts to as much as the charge for one horse. When 
two or three horses forming one consignment are sent in the same horse-box, and 
a man is required to travel with each animal, the men may be convey^ free, 
provided each horse is charged at the single horse rate. Upon both the outward 
and homeward journeys a separate certificate and contract must be given, which 
must be retained by the stationmaster at the outward or homeward starting- 
point, as the case may be. 
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, 10. The ordinary rates charged for carriage do not in any case include delivery 

tOf or collection /rom, the Show ground. 

11. Agricultural Societies* Show Plant must be charged at Class C rates, station 
to station. 

12. Tents, Canvas, and other articles carried to Shows, not for exhibition, to 
be charaed the ordinary rates both going and returning. 

13. The carriage of all Live Stock, Implements, and other articles going to 
the Show for exhibition must be prepaid. 


DELIVERY CHARGES. 

The following will be the Charges for the Delivery or Collection of Live 
Stock, Implements, and other articles between the Railway Stations at 
Scotstoun and the Show ground ; — 

1. General traffic. Is. 6d. per ton (minimum charge, Is.) 

2. Implements and Machinery (Agricultural), not exceeding 1 ton each, 

2s. per ton (minimum charge. Is. 6d ) 

3. Implements and Machinery (Agricultural), on their own wheels 

(specially hauled), not exceeding 1 ton, 2s. each. 

4. Single articles, exceeding 1 ton but not exceeding 3 tons, 2s. 6d. per 

ton. 

6. Single articles, exceeding 3 tons but not exceeding 6 tons, 3s. 6d. 
per ton. 

6. Single articles, exceeding 6 tons, by special arrangement only, but no 

less charge than 5s. per ton. 

7. Rustic Houses, by special arrangement only, but no less charge than 

6s. each load. 

8. Carriages, four-wheeled, 28. 6d. each. 

9. Carriages, two-wheeled, 2s. each. 

10. Cattle, in floats, 28. per head, minimum charge, 38. 

11. Sheep and Pigs, in floats. Is. per head (minimum charge, Ss., and 

maximum charge, 5s. for each float). 


THE PRESIDENTS CHAMPION MEDALS 


A Champion Medal is given by The Earl of Eglinton and Winton, 
President of the Society, for the hest Animal or pen in each of the 
following sections : — 


1. Shorthorn. 

2. Aberdeen-Angus. 

3. Galloway. 

4. Highland. 

6. Ayrshire. 

6. Clydesdale Stalhons. 

7. Draught Geldings. 

8. Clydesdale Mares and Fillies. 

9. Gelding in Harness. 


10. Hunters. 

11. Hackneys. 

12. Ponies. [Ponies. 

13. Polo and Riding 

14. Best Pony m Class 

71. 

15. Highland Ponies. 

16. Shetland Ponies. 

17. Harness Horses. 


18. Van Horses. 

19. Blackfaced Sheep. 

20. Cheviot. 

21. Border Leicester. 

22. Half-bred. 

23. Shropshire. 

24. Oxford Down. 

25. Suffolk. 

26. Swine. 


— Animals entered as Extra Stock may couMpete for these Midals. Former 
Winners of the President's Medals are elv^dlr^ The Society shall have the right to 
photograph the Winners for publication in the * Transactions,* At this Show no 
animal oan be awarded more than one of these Medals, 
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CATTLE 

Premiums. 

SHORTHORN. 1st. 2ad. 3rd. 4th. 

Class £f £ £ £ 

Tweeddale Gold Medal for best Short- 
horn Bull. 

1. Bull calved before 1903 . . 15 10 5 3 

2. Bull calved in 1903 . . . 15 10 5 3 

3. Bull calved in 1904 . . .12 8 4 2 

1 Best Shorthorn Bull in the Show, 

entered or eligible for entry in 
Coateses Herd-Book — £25. 

Breeder of best Bull of any age in the 
three Classes — The Silver Medal. 

4. Cow of any age in Milk . .12 8 4 2 

5. Heifer calved in 1903 . . « 10 5 3 2 

6. Heifer calved in 1904 . . . 10 5 3 2 

1 Best Shorthorn Female in the Show, 

entered or eligible for entry in 
Coates’s Herd-Book — £25. 

PrefddenCa Medal for best Shorthorn £1 58 

ABKRDBKN-ANGU8. 

^ Two Silver Cups, each of the value of £50, for the best Bull of 
any age and for the best Cow of any age (Heifers excluded) in the 
Aberdeen-Angus cattle classes. These are to be Challenge Cups, and 
are to be known as the Ballindalloch Challenge Cups.” They are 
offered under the following conditions : 1. The Directors shall assume 
charge of the Cups, and shall frame such rules for their safety as they 
may decide upoU. 2. Each Cup shall be held by the winner for one 
year as a Challenge Cup, and shall become the property of the exhibi- 
tor who shall win it five times, not necessarily in succession. 3. The 
Society shall, at their own expense, cause to be engraved on each Cup 
each year, the year, the place of the Show, name of successful exhibi- 
tor, name and herd-book number of the animal, and name of its breeder, 

4. The Society shall award to the breeder of the successful animals a 
Silver Medal, bearing that he is the breeder of the winner of the 

Ballindalloch Challenge Cup.” 5. In every other respect the Cups 
shall be won according to regulations which the Directors may from 
time to time enact. 

7. Bull oalved before 1st Dec. 1902 . 15 10 5 3 

8. Bull calved on or after 1st Dec. 1902 . 15 10 5 3 

9. Bull calved on or after 1st Dec. 1903 .12 8 4 2 

^ Champion Oup, value £50, for the 

best Bull in the three Glasses. 

Breeder of best Bull of any age in the 
three Classes — The Silver Medal. 92 

Carry forward £250 

1 Given by the Shorthorn Society. 

* The Cup for Bulls given by Sir George Macpherson Grant, Bart., and that for 
Cows by the late Mr C. Macpherson Grant of Drumduan. 
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Brought forward 
ABBRDBBN-ANGUS — continued. 

Class 

10. Oow of any age in Milk . . ] 

^ Champion Cup, value £50, for the best 

Oow of any age in the above Class. 

1 1 . Heifer calved on or after 1st Dec. 1902 1 

12. Heifer calved on or after 1st Dec. 1903 1 

^Champion Gold Medal for best breeding 

animal of the breed in the Showyard. 


GALLOWAY. 

13. Bull calved before 1st Dec. 1902 

14. Bull calved on or after 1st Dec. 1'902 . 

15. Bull calved on or after 1st Dec. 1903 . 
Breeder of best Bull of any age in the 

three Glasses — The Silver Medal. 

16. Cow of any age in Milk 

17. Heifer calved on or after 1st Dec. 1902 

18. Heifer calved on or after 1st Dec. 1903 
PreBideni's Medal for best Galloway. 

HIGHLAND. 

19. Bull calved before 1903 

20. Bull calved in 1903 . 

21. Bull calved in 1904 . 

Breeder of best Bull of any age in the 
three Classes — The Silver Medal. 

22. Cow of any age in Milk 

23. Heifer calved in 1902 

24. Heifer calved in 1903 

President B Medal for best Highland Animal. 

AYRSHIRE. 

25. Bull calved before 1903 

26. Bull calved in 1903 . 

27. Bull calved in 1904 . 

5 Champion Prize of £10 for best Ayr- 
shire Bull in the Showyard, entered 
with a number in the Ayrshire Cattle 
Herd’Book. 

Breeder of best Bull of any age in the 
three Classes — The Silver Medal. 


Premiums. 


Ist. 

2nd. 3rd. 

4tfa. 

£ 

£ 

£ 

£ 

12 

8 

4 

2 

10 

5 

3 

2 

10 

5 

3 

2 

timal. 




15 

10 

5 

3 

15 

10 

5 

3 

12 

8 

4 

2 

12 

8 

4 

2 

10 

5 

3 

2 

10 

5 

3 

2 

15 

10 

5 

3 

15 

10 

5 

3 

12 

8 

4 

2 

12 

8 

4 

2 

10 

5 

3 

2 

10 

5 

3 

2 

12 

8 



10 

7 



8 

5 








Carry forward £692 
1 The Cup for Bulls given by Sir George Macpherson Grant, Bart , and that for 
Cows by the late Mr C. Macpherson Grant of Drumduan. 
a Given by the Polled Cattle Society. 

» Given by the Ayrshire Cattle Herd-Book Society. 
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£692 


98 
£790 

HORSES 

FOR AGRICULTURAL PURPOSES. 


Premiums. 

DRAUGHT STALLIONS. Ist. 2nd. 3rd. 4th. 


CLass 

£ 

£ 

£ 

£ 

33. 

Stallion foaled before 1 902 . 

. 20 

15 

10 

4 

34. 

Entire Colt foaled in 1902 . 

. 20 

15 

10 

4 

35. 

Entire Colt foaled in 1903 . 

. 20 

12 

8 

4 

36. 

Entire Colt foaled in 1904 . 

. 15 

10 

6 

4 


Breeder of best Male Animal of any 
age in the four Classes — The 

Silver Medal. £177 

Presidents Medal for best Clydesdale Stallion or Colt, 


DRAUGHT GELDINGS. 

37. Draught Gelding foaled before 1902 10 5 3 — 

38. Draught Gelding foaled in 1902 .6 4 3 — 

39. Draught Gelding foaled in 1903 .6 4 3 — 

44 

Presidents Medal for best Draught QMing, * 

Carry forward £221 

No animal is allowed to compete in more than one Class, except that horses 
entered in other Classes may also compete in the Jumping and Dnving Classes. 


Brought forward 

Premiumg. 

AYRSHIRE— con/tnuecf. 1st. 2nd. 3rd. 

Class £ £ £ 

28. Cow calved before 1902 in Milk .12 8 4 

29. Cow in Milk, calved after 1st Jan. 1902 10 7 3 

30. Cow of any age in Calf, or Heifer 

calved in 1902 in Calf and due to 
calve within nine months after the 
Show . . . . 10 7 3 

31. Heifer calved in 1903 . . . 10 5 3 

32. Heifer calved in 1904 . . .8 5 3 

^ Champion Prize of £10 for best 

Ayrshire Female in the Showyard, 
entered with a number in the Ayr- 
shire Cattle Herd-Book. 

Presidents Medal for best Ayrshire, ■■■■ — " 


Given by the Ayrshire Cattle Herd-Book Society. 
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Brought forward 

DBAUGHT MABBS AND FILLIBS. 

Class 

40. Mare of any age, with Foal at foot 

41. Yeld Mare foaled before 1902 

42. Yeld Mare or Filly foaled in 1902 . 

43. Filly foaled in 1903 

44. Filly foaled in 1904 


Premiums. 

1st. 2nd. 3rd. 4th. 
£ £ £ £ 

20 12 7 4 

12 9 6 4 

12 9 6 4 

12 9 6 4 

12 9 6 4 


Best Clydesdale Mare or Filly — Cawdor Challenge Cup, 
value 50 guineas. See Conditions below. 


£221 


167 


Conditions of Competition for the Cawdor Challenge 
Cup. (Value 60 Guineas ) 

1. This Cup is offered by the Clydesdale Horse Society 
of Great Britain and Ireland for the best Clydesdale Stallion 
or Colt, and Mare or Filly registered in the Clydesdale Stud- 
Book, entered in any of the Draught Horse classes, at the Show 
at which they may be competed for. 

2. The Council of the Clydesdale Horse Society shall, at a 
meeting held not later than the month of August in any year, 
decide at what Show or Shows the “CJawdor Challenge Cups” 
shall be competed for in the year immediately following. 

3. The Cup must be won three times by an Exhibitor with 
different animals (but not necessarily in consecutive years) 
before it becomes his absolute property ; and immediately 
after an award has been made, and official notification thereof 
has been received by the Secretary of the Clydesdale Horse 
Society from the Secretary of the Society under whose 
auspices the Competition has taken place, the name of the 
winner, and of the animal with which the Cup has been 
won, will be engraven on the Cup. 

4. The winner of the Cawdor Challenge Cup, other than 
the absolute winner, shall, before delivery thereof is made to 
him, give security to the Clydesdale Horse Society that he 
shall surrender the same to the Society and deliver it at 
the Society’s office when called upon to do so. 

5. Until the Cup be won outright, the winner of each of the 
Cawdor Challenge Cups will receive the Clydesdale Horse 
Society’s Silver Medal as a memento of his winning the Cup ; 
and the said Medal shall bear an inscription specifying the 
Show at which, the date on which, and the name of the animal 
with which the Challenge Cup has been won, as well as the. 
name of the owner. 

In name of the Council of the Clydesdale Horse Society, 

Abohd. MaoNbilage, Secretary. 

' Breeder of Best Clydesdale Brooc^ Mare— The Robert 
Murdoch Prize, value £10. 

PresidenVe Medal for heet dydeedaXe Mare or JPlUy. 

Carry forward £388 

^ Bequest by the late Miss Murdoch. 
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Brought forward ... ... £388 

DRAUGHT GELDINGS IN HARNESS. 

45. Draught Geldings, any age, in Harness, it being a condition 

that the horses must have been regularly worked on the 
streets of Glasgos^ for a period of twelve weeks prior to 
the first day of the Show — the horses to be exhibited on 
Thursday, 6tli July only, the prize-winners to take part, 
if required, in both parades on Thursday and Friday — 
Prizes ^ — £5, £3, £2. 

PreBidenCs Medal for heat QeUling in Harness, 

HUNTERS. 

46. Oolt, Gelding, or Filly, foaled in Premiums. 

1904, the produce of thorough- 1st. 2nd. 3d. 4th. 
bred Stallions, out of Mares of £ £ £ £ 

any breed, — Five Prizes ^ — £10, 

£7, £5, £2, £1. 

47. Filly, Mare, or Gelding, for field, 

foaled in 1903 — in hand . 8 5 3 — 

48. Yeld Mare, Filly, or Gelding, for 

field, foaled in 1902 — in hand . 8 5 3 — 

®Best Hunter Filly in Classes 49, 50, • 

and 51, registered or entered in 
the Hunter Stud-Book — Gold 
Medal, value £10, 10s. 

49. ^Four-year-old Hunters, to carry over 

13 stone 7 lb. . . . 20 10 5 — 

50. Four-year-old Hunters, to carry 12 

stone to 13 stone 7 lb. . . 20 10 5 — 

51. Aged Hunters, to carry over 15 stone 25 15 7 — 

52. Aged Hunters, to carry 13 stone 7 

lb. to 15 stone , . . 50 30 20 10 

53. Aged Hunters, to carry 12 stone to 

13 stone 7 lb. . . . 25 15 7 — 

^For Hunters, four-year-old and up- 
wards, exhibited in the Hunter 
Classes, owned by tenant farmers 
whose chief occupation is farm- 
ing, and hunted by them with any 
established pack of fox-hounds in 
Scotland in the season 1904-5 . 15 10 5 — 

336 

1 Given by Mr W. Clark, Netherlea. 

3 Given by Sir John Gilmonr of Montrave, Bart. Carry forward £724 

• Given by the Hunter Improvement Society. 

^ Towards prizes for made Hunters a sum of £200 was contributed per Mr Alex. 
Cross of Knookdou. 

® If the entries exceed twenty they may be formed into two classes, with £60 in 
prizes. 

* A certificate must be furnished from the Master of the Pack to the effect that 
the animal has been hunted as provided. 
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Brought forward 

Premiums. 

HUNTERS — continued, 1st. 2nd. 3rd 

Class £ £ £ 

For Hunters, four-year-old and up- 
wards, exhibited in the Hunter 
Glasses, the property of members 
of any established pack of fox- 
hounds in Scotland, and hunted 
by them during season 1904-5, 
to carry 13 to 16 stone* . .12 8 4 

For Hunters exhibited in the Hunter 
Glasses, the property of ladies, 
and hunted by them with any 
established pack of fox-hounds in 
Scotland during season 1904-5, 
to carry 12 to 13 stone * . .12 8 4 

64. ^Hunter Brood Mare, with foal at 
foot or to foal this season — £20, 

£ 10 , £ 6 . 

President's Medal for best Hunter, 

HAOKNBT8. 

{All to be shown in hand,) 

55. Brood Mare, 15 hands and upwards, 

with Foal at foot, or to foal this 
season to a registered Sire . 10 6 4 

56. Brood Mare, under 16 hands, with 

Foal at foot, or to foal this season 
to a registered Sire . . 10 6 4 

57. Yeld Mare or Filly, foaled in 1902 , 8 5 3 

58. Filly, foaled in 1903 . .8 5 3 

59. Filly, foaled in 1904 . .8 5 3 

60. Stallion, foaled in or before 1902, 

over 15 hands . . . 10 6 4 

61. Stallion, foaled in or before 1902, 

over 14 and not over 15 hands . 10 6 4 

62. Entire Oolt, foaled in 1903. . 8 5 3 

63. Entire Oolt, foaled in 1904 . .8 5 3 

160 

All animals entered in the above Hackney Classes must 
be registered in the Hackney Stud-Book except in Classes 
59 and 63, and animals entered in Classes 59 and 63 must 
be eligible for entry in the Hackney Stud-Book. 

Garry forward £932 

I Given by Captain Clayhilli Henderson of Invergowrie, R.N. 

* A certificate must be famished from the Master of the Pack to the effect that 
the animal has been hunted as provided. 


£724 


48 
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Brought forward £l0a 

SHETLAND PONIES. Premiums. 

Class {All to he ekoMon in hand,) 1st. 2nd. 3rd. 

75. Stallion, not exceeding hands, £ £ £ 

foaled before 1902 . .5 3 2 

7 6. Entire Colt, not exceeding 1 0| hands, 

foaled in 1902 or 1903 . .5 3 2 

77. Mare, not exceeding 10^ hands, with 

foal at foot . . .532 

78. Yeld Mare, not exceeding 10^ hands 5 3 2 

79. Filly, not exceeding 10^ hands, 

foaled in 1902 or 1903 . 5 3 2 

50 

^ Best Group of Shetland Ponies, consisting of a Male 
and three Females, exhibited in the Ordinary 
Classes — Model in Bronze of a Shetland Pony, ex- 
ecuted from life, by Mr Robert Alexander, R.S. A. 

PresulmVe Medal Jot best Shetland Pony. 

DRIVING COMPETITIONS.^ 

80. Stallion, Mare, Filly, or Gelding, over 

15.1 hands . . . 20 10 5 

81. Stallion, Mare, Filly, or Gelding, oi^er 

14 and not exceeding 15.1 hands. 20 10 5 

82. Stallion, Mare, Filly, or Gelding, 14 

hands and under . . . 15 10 5 

83. 3 Pair Mares, Fillies, or Geldings in 

double Harness, over 15.1 hands . 20 10 5 

84. ^Pair Mares, Fillies, or Geldings in 

double Harness, 15.1 bands and 

under . . . . 20 10 5 

85. 2 Pair Mares, Fillies, or Geldings 

driven Tandem, any height . 20 10 0 

2 Champion Prize of Twenty Guineas 
for best Horse in the Driving 
Classes, shown in competition for 
this prize, in single Harness . 21 — — 

221 

* President's Medal for heH animal in the Classes for Horses in Harness, 

VAN HORSES. 

86. ^ Mare or Gelding, 3 years old and 

upwards, suited for heavy van pur- 
poses, shown in trade van, to be ex- 
hibited on Thursday, 6 th J uly only, 
the winners to take part, if re- 
quired, in both parades on Thurs- 
day and Friday . . . 10 6 4 

President's Medal for best Van Horse. ■ " 20 

1 Given by Mr Charles Douglas, M.P. XI 333 

a contributed towards these prizes by private subsonbers. sssssssas 

* Animals shown in pajrs may m drawn from other Classes, or entered specially ; 
animals driven tandem cannot also be shown in double harness. 

* An animal that has won a President's Medal in another section in this Show shall 
not he eiigMe to compete for the Medal in this section, 

^ £10 contributed towards these prizes, per Mr W. Taylor, Park Mains. 
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JUMPING COMPETITIONS 

SPECIAL REGULATIONS. 

{Sec also the Hegulationa 07i pages 57 to 64.) 

1. Jumping CompetitionB will take place on the afternoona of Wednesday, 

Thursday, and Friday, the 5th, 6th, and 7th July. 

2. lIhUriea for each day’s Competitions will close at the Secretary’s Office in the 

Showyard at 6 p.m. on the preceding day. 

3. Wednesday, £1; Thursday and Friday, 10s. for each class; 
Evening Jumping, Free. 

4. Aecommodatim for jumping horses will be provided as follows : Covered 

shed in which to stand during the day free of charge ; or, on application 
to the Secretary not less than ten days before the opening of the Show, 
stalls or loose -boxes will be provided at a charge (in addition to the 
Entry Fee) of £1 for a stall, and £1, lOs. for a loose-box, which must be 
paid along with the Entry Fee at the time of application. 

5. Horses entered for jumping only need not enter the Showyard till 12 noon on 

the day of Competition, and may leave the Showyard at 6 p. m. each day. 

6. The Jumps may consist of Single Hurdle, Gate, Double Hurdle, Wall, and 

Water Jump, power being reserved by the Society to alter these, as well 
as the Handicaps, as may be thought desirable. 


WXSBiraBBAT. 

Class 

1. Horse or Pony any height . 

THUB8BAT. 


1st. 2nd. 3rd. 4th. 5th. 
£ £ £ £ £ 

20 15 10 5 3 


2. Horae or Pony any height, Handicap, 
hurdles and gate beinu raised 8 inches 
for the winner of the first prize, and 4 
inches for the winner of the second prize 

in Class 1 . . . . . 10 8 5 3 2 


FRIDAY. 

3. Horse or Pony any height, Handicap, 
hnrdles and gate being raised 8 inches 
for the winner of the first prize, and 4 
inches for the winner of the second 
prize in either of Classes 1 or 2 — 4 inches 
extra for the winner of the two first 
prizes in Classes 1 and 2 . . 10 8 5 

Champion Prize for most points in Prizes 
with one or more horses in above Classes 
— First Prize to count five points ; Second 
Prize, four points ; Thira Prize, three 
points ; Fourth Prize, two points ; and 
Fifth Prize, one point — the money to be 
evenly divided in the event of a tie . 10 — — 


3 2 


WEDNESDAY AND THURSDAY 
EVENINGS. 

Horse or Pony any height (each evening) • 10 5 3 2 — 


£159 
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SHEEP 

Premiums. 

BLAOKFAOBD. Ist. 2nd. 3rd. 4tb. 

Olass £ £ £ £ 

87. Tup above one shear . . 12 8 4 2 

88. Shearling Tup . . .12 8 4 2 

89. Ewe above one shear, with her 

■* Lamb at foot . . . 10 5 2 — 

90. Shearling Ewe or Gimmer . . 10 5 2 — 

91. Ram Lamb drawn from Class 89, 

or entered here along with dam 
(the dam, which may be clipped or 
undipped, will not be judged) — 

Prizes 1 — £4, £2, £1. 

Blackface Shearling Ram in Class 87 
best fitted for producing stock to 
yield early maturity mutton and 
carrying the fleece best adapted 
for protecting the animal in a high, 
exposed, and stormy district, — 

Prizes i-£4, £2, £1. £86 

* 

2 A Challenge Trophy, value 100 guineas, for a Group of 
Sheep consisting of one aged ram, one shearling ram, one ewe 
and lamb, the lamb to be the produce of the ewe exhibited, 
and may be either a tup or ewo lamb, and to be judged as 
part of the group, and one gimmer, all to be bred by and the 
property of the exhibitor, or bred on the farm now m his 
possession and the projierty of exhibitor, and shown in the 
ordinary classes ; the Trophy to become the property of the 
exhibitor winning it three times with different sheep ; lambs, 
shearling rams, and gimmers being eligible to compete again. 

The donor will present a Silver Medal, duly inscribed, com- 
memorative of the event, to the winner on each occasion. 

President % Medal for best pen of Blackface Sheep, 

CHEVIOT. 

92. Tup above one shear . . 12 8 4 2 

93. Shearling Tup . . .12 8 4 2 

94. Ewe above one shear, with her 

Lamb at foot . . . 10 5 2 — 

95. Shearling Ewe or Gimmer . . 10 5 2 — 

® Challenge Cup, value £25, for best 

Sheep in the Cheviot Classes, to be- 
come the property of the Exhibitor 

who wins it three times. 86 

President 8 Medal for best pen of Cheviot Sheep. 

Carry forward £172 

1 Given by Mr C, Howataon of Glenbuck. 

2 Given by Mr R. Sinclair Scott of Burnside. 

* Given by the Cheviot Sheep Society. 
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Brought forward £172 

Premiums. 


BOBDBR LEIOESTBB. 

1st. 2nd. 

3rd. 

4th. 


Class 

£ 

£ 

£ 

£ 


96. Tup above one shear 

12 

8 

4 

2 


97, Shearling Tup 

12 

8 

4 

2 


98. Ewe above one shear 

10 

5 

2 

— 


99. Shearling Ewe or Gimmer . 

10 

5 

2 

— 


^ Prize of £10 for best pen of Border 






Leicester Sheep, drawn from the 






Ordinary Classes, registered or 





• 

eligible for registration in the 






Border Leicester Flock-Book. 


— 


— 

86 

Presidents Medal Jor best pen oJ Border Leicesters. 





HALF-BRED. 






100. Tup above one shear 

12 

8 

4 

2. 


101. Shearling Tup 

12 

8 

4 

2 


102. Ewe above one shear 

10 

5 

2 ■ 

— 


103. Shearling Ewe or Gimmer . 

10 

5 

2 - 

— - 


Presidents Medal for best pen of Half-Breds, 




— 

86 

SHROPSHIRE. 






lb4. Tup above one shear 

6 

4 

2 



10.5. Shearling Tup 

6 

4 

2 



106. Ewe above one shear 

5 

3 

2 



107. Shearling Ewe or Gimmer . 

5 

3 

2 



Presidents Medal for best pen of Shropshires. 

« ^ 

— 



44 

OXFORD-DOWNS. 






108. Shearling Tup 

6 

4 

2 



109. Shearling Ewe or Gimmer . 

5 

3 

2 



Presidents Medal for best pen of Oxford- Downs, 




22 


SUFFOLK. 

110. Shearling Tup . . .642 

111. Shearling Ewe or Gimmer . , 5 3 2 

2 Best Suffolk Ewe in Glass 111 bred 

in Scotland — £3, £2. 

112. 2 Three Ewe Lambs, uncoloured and 

untrimmed, except as to the squar- 
ing of the tail — £5, £3, and £2. 

2 Best Pen of Suffolk Ewe Lambs in 
Class 112 bred in Scotland — £ii, 

£ 2 . 22 

Prmdmt's MedaXJor heat pen oj Suffolk Sheep, 

Carry forward £432 

1 Given by the Society of Border Leicester Sheep Breeders. 

^ Given by the Suffolk Sheep Society. 

VOL. XVIL 
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Brought forward £432 

PremiumA 

FAT SHEEP. 1st. 2nd. 3rd. 

Glass £ £ £ 

113. Five Fat Lambs, any breed or cross, 

dropped in the year of the Show 5 3 — 


^ Best pen of Lambs in Glass 113 got by a Suffolk 
Tup, and out of Gheviot or Blackfaoed Ewes — £5. 
^ Best pen of Lambs in Class 113 got by a Suffolk 
Tup, and out of Border Leicester, Half-bred, or 
Three-parts-bred Ewes — £5. 

^ Best pens of Cross-bred Lambs in Glass 113 got by 
an Oxford-Down Tup— £5, £3, and £2. 


SWI N E 

Premiums. 



LARGE WHITE BREED. 

1st. 2nd. 

3rd. 

Class 

£ 

£ 

£ 

114. 

Boar .... 

6 

4 . 

2 

116. 

Sow .... 

6 

4 

2 

116. 

Three Pigs, not above 8 months old 

5 

3 

2 


WHITE BREED OTHER THAH LARGE. 




tl7. 

Boar .... 

6 

4 

2 

118. Sow .... 

6 

4 

2 

119. 

Three Pigs, not above 8 months old 

5 

3 

2 


BERKSHIRE. 




120. 

Boar .... 

6 

4 

2 

121. 

Sow .... 

6 

4 

2 

122. 

Three Pigs, not above 8 months old 
President's Medal for heat pen of Swine. 

5 

3 

2 


£102 


EXTRA STOCK 

Animals not included in the Classes for Competition mav be exhibited as 
Extra Stock, and may receive Awards as follows: — Very Highly Commended, or 
Highly Commended, carrying the Medium Silver Medal, or Commended, for 
which the Bronze Medal is given. 

Animals entered as Extra Stock are eligible to compete for the President’s 
Medals, whether foimer winners of these Medals or not. 

1 Given by the Suffolk Sheep Society. 

8 Given by Oxford-Down Sheep-Breeders’ Association. 



aSNBBAL SHOW AT GLASGOW IK 1905. 


83 


POULTRY 

First Premium — Onb Soyebbion; Second Premium Shillings, lu 
each Glass in which there are six or more entries, a Third Prize of Five Shillings 
may be awarded, provided there is sufficient merit in the pens. Three or more 
Commendations may also be given — thus, Very Highly Commended, Highly 
Gommended, and Gommended. 

Champion Medals are offered as follows ; — 

1. Best Gock, any Variety. 6. Best Pen of Ducks. 

2. Best Hen, any Variety. 6. Best Pen of Geese. 

3. Best Cockerel, any Variety. 7. Best Pen of Turkeys. 

4. Best Pullet, any Variety. 

Aged Birds must have been hatched previous to, and Cockerels and Pullets in, 
the year of the Show. 

Dobkino— Class Class 


Coloured . . .1. Cock 

2. Hen 
8. Cockerel 
4. Pullet 

Silver Orey . . 6. Cock 

6. Hen 

7. Cockerel 

8. Pullet 

Cochin-China . . 9. Cock 

10. Hen 

Brahmapootra . .11. Cock 

12. Hen 

Brahma or Cochin . 13, Cockerel 

14. Pullet 

Scotch Grky 16. Cock 

1 6 Hen 

17. Cockerel 

18. Pullet 

Hamburg- 

Black , . .19. Cock 

20. Hen 

Any other Variety . 21. Cock 

22. Hen 

Any Variety . . 28. Cockerel 

24. Pullet 

Plymouth Rock 26. Cock 

26. Hen 

27. Cockerel 

28. Pullet I 

Minorca .29. Cock 

30. Hen 

31. Cockerel 

32. Pullet 

Leohorn- 

WhUe . . .88. Cock 

84. Hen 

Any other Variety . 36. Cock 
36. Hen 

Any Variety . . 87. Cockerel 

88. Pullet 

Lakoshan . . .39. Cock 

40. Hen 


Langstian . . .41. Cockerel 

42. Pullet 

• Orpington- 

Black . . .43. Cock 

44. Hen 

Buff 45. Cock 

46. Hen 

Any Variety . 47. Cockerel 

48. Pullet 

Wyandotte— 

Cold . . 49. Cock 

60. Hen 

Silver . 61. Cook 

52. Hen 

I Any Variv u . , 63. Cockerel 

64. Pullet 

Indian Game . . 66. Cock 

66. Hen 

67. Cockerel 

68. Pullet 

Gam e — 

Old English . 69. Cock 

60. Hon 

Modern . . 61. Cock 

62. Hen 

Any Variety, not in- 
cluding Indian , 63. Cockerel 
64. Pullet 

Bantam — 

Came, any Variety, in- 
cluding Old English 66. Cock 
66. Hen 

ATvy other Variety 

Baniam . . "67. Gock 

•• 68. Hen 

Any other recognised 
Breed op Poultry . 69. Gock 
70. Hen 

• 71. Cockerel 

72. Pullet 
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Tablk Fowls— 

Class 

Ducks — 

Class 

Any Breed or OrosSf to 


Rouen 

79. Drake 

he judged solely as 



80. Duck 

Table Fowls^ and 


Any other Variety . 

81. Drake 

without regard to 

70 / Pair of 
*\ Cockerels 
*TA / l^air of 
JPullets 

82. Duck 

f(Micy points . 

Any Breed {Ayles* 
hwry excepted) 

ao /Drake 
®®-\(Young) 
a* /Duck 
^^•t(Young) 
86. Gander 

86. Goose 

87. Cock 

Duoks— 

Aylesbury 

75. Drake 

76. Duck 
rDrakfl 

Gebse .... 

Turkeys 


^^•\(Young) 
70 /Duck 
® \ (Young) 


88. Hen 


Amount of Poultry Premiums, £1 54, 


DAIRY PRODUCE 


No Exhibitor to show more than one lot in any Class. 

Premiums. 

1st. 2nd. 3rd. 

Class £ £ £ 

1. Powdered Butter, not less than 7 lb. . .421 

2. Fresh Butter, three l-lb. rolls . . .421 

£U 

8. Cheddar Cheese, 66 lb. and upwaids — £12, £7, £4, £3, £2, £1 . 29 

4. Flat White Cheese, made aceoidmg to any method, from a dairy 
where all the cheese are made flat, 40 lb. and upwards — £5, 

£4 £3 £2 ...... 14 

6. Oheeso, 14 lb. and under — £4, £3, £2, £1 . . . .10 

£67 


IMPLEMENT TRIALS 


TRIAL OF POTATO DIGGERS 

The Society will hold a Competitive Trial of Potato Diggers in the Glasgow 
Show District in the coming autumn on a date and at a place to bo afterwards 
fixed. 

The following Prizes are offered : — 

For New Potato Diggers, or for Radical Improvements upon Old Potato 
Diggers — First Prize, £40; Second Prize, £10. 

Entnes close on Monday, Ist May 1905. Entries must be made on forms to 
be had from the Secretary. 
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TRIAL OF POTATO DRESSERS 

The Society will hold a Oompetitive Trial of Potato Dressers in the Glasgow 
Show District in the coming autumn on a date and at a place to be afterwards 
fixed. 

The following Prizes aie offered : — 

For New Potato Dressers, or for Radical Improvements upon Old Potato 
Dressers — First Prize, £7 ; Second Prize, £3. 

Entries close on Monday, Ist May 1906. Entries must bo made on forms to 
be had from the Secretary. 


TRIAL OF TURNIP LIFTERS 

The Society will hold a Competitive Tiiai ot Turiiii> Lifters in the Ghusgow 
Show District in the coming autumn on a date and at a place to be afterwards 
fixed. 

The following Prizes are offered : — 

For New Turnip Liftcis, or tor Radical Improvements upon Old Turnip 
Lifters— First Prize, £16 ; Second Prize, £6. 

Entries close on Monday, 1st May 1906. Entries must be made on forms to 
be had from the Secretary. 


TRIAL OF GAS ENGINES 

An Exhibition Trial will take place in the Showyard of Gas Engines worked 
from Suction Gas Producers, and .suitable foi agiicultural operations. 

Entries close on Monday, Ist May 1906. Entiles must be made on foims to 
be had from the Secretary. 


EXHIBITION TRIAL OF SWATHE TURNERS 

An Exhibition Trial of Swathe Turners will bo held in connection with the 
Glasgow Show. 

Entries close on Monday, 1st May 1905. Entries must be made on forms to 
be had from the Secretary. 


Abstract 
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GKNBRAL SHOW AT GLABOOW IN 190^< 


ABSTRAOT OF PREMIUMS. 

(26 Champion Medals gi?en by The Eaill of Bountok and Winton.) 
Given by the Society. 


1. Cattle . 

2. Horses 

8. Jumping 

4 . Sheep . 

5. Swine . 

6. Poultry 

7. Dairy Produce 

8. Medals to Breeders, Ac. 

9. Prizes for Timber ^ 

10. Implement Trials 


£790 0 0 
1883 0 0 
159 0 0 
440 0 0 
102 0 0 
154 0 0 
67 0 0 
20 0 0 
20 0 0 
80 0 0 


Pnvate Subscriptions 


£8165 0 0 
291 0 0 


Given by the Society 


. £2874 0 0 


Contributed Prizes. 


1. The Shorthorn Society 
*2. Sir George Maopherson Grant, Bart. . 

*3. The late Mr C. Macpherson Grant of Drumduan 
4. Polled Cattle Society .... 

6. Ayrshire Cattle Herd-Book Society . 

*6. Cawdor Challenge Cup 

7. Bequest by late Miss Murdoch 

8. Sir John Qilmour, Bart. 

9. Hunters’ Improvement Society 

10. Captain Cl^hills Henderson . 

11. Prizes for Hunters, per Mr Alex. Cross 

12. Mr William Clark 

18. Hackney Horse Society 

14. Polo and Riding Pony Society 

16. Prizes for Driving Horses (contributed) 

16. Prizes for Van Horses, per Mr W. Taylor 

17. Mr Charles Howatson 

*18. Mr R. Sinclair Scott .... 

19. Society of Border Leicester Sheep Breeders . 
*20. Cheviot Sheep Society 

21. Oxford-Down Sheep-Breeders’ Association 

22. Suffolk Sheep Society 


£50 0 0 
50 0 0 
50 0 0 
10 0 0 . 

20 0 0 
52 10 0 
10 0 0 
26 0 0 
10 10 0 
85 0 0 

200 0 0 
10 0 0 
10 0 0 
10 10 0 
81 0 0 
10 0 0 
14 0 0 
105 0 0 
10 0 0 
26 0 0 
10 0 0 
80 0 0 

828 10 0 


£8702 10 0 


1 Grant to Royal Scottish Arboricultural Society for Prizes for Timber. 
* Challenge Prizes. 


8 George IV. Bridge, 

Edinburgh, Fdn'uary 1906. 


JAMES MACDONALD, Secretary. 


The Society’s Show for 1806 will be held at 

Peebles. 
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491. 
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487. 
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Appendix, 11 
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240. 
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ing, 510 — Premiums offered in 1906, 
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396. 
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regard to, 487, 610. 
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19. 
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512. 
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Fruit Culture in Scotland, by J. M. 
Hodge, 96. 
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by Charles Crowther, 296. 

Qibson-Craig, Sir James : Retiral as Con- 
vener of General Shows Committee, 

486. 

Gillander^ A. T : Forest Entomology, 
Mites, Green-Fly, and Scale-Insects, 
19. 

Glasgow Show, 1905, Proceedings in re- 
gard to, 482, ,485, 487, 489, 492, 603, 
509— Premiums offered, Appendix, 57. 

“Gluten Feed,” Exi>eriments with, by 
James llendnck, 1. 

Gram, Prices of, for 1904, 396. 

Grass Disease, Ihroceedings in regard to, 

487. 


Hendrick, James: Experiments with 
“Gluten Feed,” 1. 

Highland and Agricultural Society : Pro- 
ceedings at Board and General Meet- 
ings, 480— Constitution and Manage- 
ment, Appendix, 3 — Privileges of 
Members, Ajipendix, 4 — Establish- 
ment for 1904 - 1905, Ap|>endix, 6 — 
Meetings, Appendix, 9. 

Highland Pony, by Thomas Dykes, 67. 

Hill Pasture, Improvement of, by David 
Wilson, 271. 

Hodge, .J. M. : Fruit Culture m Scotland, 


Honorary Members, Election of, 609 


Implement Trials, Report on, 427. 
Implements, Awards for, 470. 
Improvement of Hill Pasture, by David 
Wilson, 271. 

Insects, On some Injurious, of 1904, by 
Dr R. Stewart MacDongall, 212. 


Inverness, Grant to Joint Show at^ 496. 

Investigations, Milk, at Garforth, 1904,* 
by Cmarles Crowther, 296. 

Kilmarnock Dairy School, Grant to, 496. 

Land ; How it is Used and Abused, by 
James Long, 108. 

Long, James : Land ; How it is Used and 
Abused, 103. 

Lost Fertility : The Production and Loss 
of Nitrates m the Soil, by R<jbert War- 
ington, 148. 

M ‘Connell, Primrose: Methods of Till- 
age, Old and New. 121. 

MacDougall, Dr R. Stewart * On some 
Injurious Insects of 1904, 212 — The 
Protozoa, and their Relation to Dis- 
ease, 240. 

Maggots in Sheep, Proceedings in regard 
to, 485. 

Mansheld, Earl of, re-elected Chainuan 
of the Board, 486. 

Martin, John M. : Motion as to Circuit 
of Shows, 491. 

Meteorology of 1904, by Dr Buchan, 
373. 

Methods of Tillage, Old and New, by 
Primrose M ‘Connell, 121. 

Milk Investigations at Garforth, J904, by 
Charles Crowther, 296. 

Milk, Preservatives m, Proceedings m 
regard to, 482. 

Milk Records, Second Season, by John 
Speir, 182 — Proceedings in regard to, 
487, 495. 

Motor Car Act, 1903, Proceedings in re- 
gard to, 487. 

Motors, Agricultural, and Dung-Distrib- 
utors, Trials of, 427 — Awards to, 
470. 

National Diploma in Agriculture, Pro- 
ceedings m regard to, 484, 485 — Syl- 
labus, Appendix, 11. 

New Charter, Proceedings in regaid to, 
480, 482, 491, 605, 510. 

Nitrates, The Production and Loss of, in 
the Soil ; Lost Fertility, by Robert 
Wann^dii, 148. 

Nominanon of Directors, Meetings for, 
Appendix, 10. 

Oats, Prices of, for 1904, 399. 

Office-Bearers, Committee for appoint- 
ing, 485— iKection of, 602 — List of, 
Appendix, 6. 

On some Injunous Insects of 1904, by 
Dr R. Stewart MacDougall, 212. 

Pasture, Improvement of Hill, by David 
Wdson, 271. 

Perth Show, 1904, Report on, 407— Pre- 
miums awarded at, 438— Judges, 470 
—Accounts, 476 — Proceedings in re- 
gard to, 480, 481, 484, 48574S^Gen. 
eral Meeting of Members, 607— Re- 
ports to General Meetings, 503, 509. 



mDSx. 


m 


Flofui^g CompetitionB in 190S-1904, 
* Mwals awarded, 471— Begulations for, 
Appendix, 62, 

Po^i The Highland, by Thomas Dykes, 


Pireminins awarded in 1904, 438— Offered 
in 1905, ApMndix. 40. 

Preservatires in Milk, Proceedings in re- 
gard to, 482. 

Pnces of Grain for 1904, 396. 

Prices of Sheep, 403. 

Prices of Wool, 406. 

Proceedings at Meetings, 480. 

Protozoa and their Relation to Disease, 
by Dr Stewart MacDougall, 240. 

Publications, Proceedings, 484, 512. 


Railway Rates, Proceedings in regard to, 
487. 

Records, Milk, by John Speir, Second 
Season, 182. 

Registration of Sheep, Proceedings in re- 
gard to, 488. 

Royal Scottish Agricultural Benevolent 
Institution, Donation of £50 to, 486. 

Royal Scottish Arboriciiltural Society, 
Resolution by. 481. 

Rural Depopulation, Proceedings in re- 
gard to, 488. 


Science Department, Reports to General 
Meetings, 504, 510. 

Scotland, Fruit Culture iu, by J. M. 
Hodge, 96. 

Sheep, IVices of, 408. 

Sheep, Registration of, Proceedings in 
regard to. 483. 

Showyard Regulations, Breach of, Pro- 
ceedings in regard to, 481. 

Soil, the Production and Loss of Nitrates 
in : Lost Fertility, by Robert Wanng- 
ton, 148. 


Some Features of Dairy Farming in Den- 
mark, by Wm. Bruce, 228. 

Speir, John : Milk Records, Second Sea- 
son, 182. 

Statistics, Agricultural, 383. 

Strathmore, Earl of. Resolution on his 
Death, 481. 

Tariff Commission, Proceedings in regard 
to, 488. ^ 

The Highland Pony, by Thomas Dykes, 
57 . 

The Protozoa, and their Relation to Dis- 
ease, by Dr Stewart MacDougall, 240. 

Tillage, Methods of, Old and New, by 
Primrose M ‘Connell, 121. 

Tn^ls of Agricultural Motors and Dung- 
Distributors, 427. 

Tuberculosis (Animals) Compensation 
Bill, Proceedings iu regard to, 484. 

Veterinary Department: Medals award- 
ed, 471 ; Appendix, 20. 

Wallace, Professor, Circular by: Pro- 
ceedings in regard to, 483, 485, 488, 
505— Special General Meeting in regard 
to, 496. 

Wanngton, Robert : Lost Fertility ; the 
Production and Loss of Nitrates iii the 
Soil, 148. 

Weights and Measures (Metric System) 
Bill, Proceedings in regard to, 484. 

Wheat, Prices for 1904, 896. 

Whisky, Adulteration of. Proceedings in 
regard to, 484. 

Wilson, David: Improvement of Hill 
Pasture, 271. 

Wilson, John . Claims under the Agri- 
cultural Hoi' lings (Scotland) Acts, 
1883-1900, 144. 

Wool, Prices of, 405. 
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P. & R. FLEMING & Co., 

f encina Contractors, 
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AND MAK8RS OF ALL KINDS OF 


WIRE, BAR, and ORNAMENTAL 
FENCING GATES, RAILINGS, 
&c. 

Erectors of Corrugated Iron 
Hay Sheds, Cottages, Farm 
Buildings, dc. 

29 AB6TLE STREET, 

AND 

16 GRAHAM SQUARE, 
GLASGOW. 


AORICULTURAI. 

IMPLEMENTS 

of all kinds by the best Makers. 
Agents for Rausome's Ploughs, Hay 
Rakes, and Potato Diggers ; Hamsou 
and McGregor’s famous Mowers, 
Reapers, and Binders. 

Martin’s Pnze Cultivators. 

flemina’s | 

Charlock and Potato Sprayer. 

Fleming’s 

Patent Horse Fork or Elevator. 

or Ftmmtng^m Pmtmnt Riak 
URmr, 

THRASHING MILLS, &c. 
HORNSBY’S OIL ENGINE. 
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WINDMILLS. 

Tlie "IMFSBIAIi” and 
“STEBIi KIHTG.*’ 

\ The “ Imperial ” was the winner of 
\ the First Prize in the 1908 Tnals of 
> \ the Royal Agricultural Societyin Lon. 
X\ don open to all coiners, — the water 
HI pumped exceeding the Second Prize 
W I by more than doable the quantity . 

I Specially commended for excellence 
/ of design, efficiency in pumping, and 
f wsouomy in upkeep. 

AgsMitG for 

THE “LAWRENCE-KENNEDY" 


MILKING MACHINE. 

Th* only suoMMfUl MiikinE Maohine in the WoHd. 

Specimi Lists with Tesiimoaimis oa mppHestioti. 
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ADVEATISmO SHEET. 


INSURE IN-FORL MARES 

FOALS AND STALLIONS 

WITH THE 

IMPERIAL ACCIDENT, LIVE STOCK AND GENERAL 

INSURANCE COMPANY, LIMITED. Establlsbed 1878. 


Head Offices: 17 PALL MALL EAST, LONDON, 8.W. 

DIRBCT0R3 IN SCOTLAND. 

JAMBS MACDONALD, BsQ., F.R8.K (^Stcretary^ Highland md JgricuUuml Society of Scotland). 
The Hon. J FORBBS-SEHPILL (Ma.«tkb of Sempill). 


The "INPERIAL" offers GREATEST BENEFITS AT LOWEST RATES. 

Full Market Value Insurable. 

-OALS Insurable until SIst December instead of One Month only. 

-ULL Amount paid for Foal if Cast any time before date due. 

Rouble amount payable for Foal after 3 months old. 

■URTHER Amount payable for Foal, after 6 months old, new Class. 

.ARGE Gash Payment for Barren Mares. 

INCREASED BENEFITS! UNEQUALLED ADVANTAGES! 

STALLIONS INSURED ASAINST A00IDENT8, ILLNESS AND DEATH. 

CARRIAGE, SADDLE. FARM, and TRADE HOREES INSURED against 
DEATH FROM ACCIDENT or DISEASE. 

FARMERS* LIABILITY FOR ACCIDENTS TO LABOURERS INSURED. 
CLAIMS RAID £.300,000. 

Proapectuaes, Propoaaf Forma, and all information post free. 

AGENTS WANTED. B. S. ESSE)(, Managai*. 

Superintendent of Agents In Scotland— JAMES DALLAS, Forthimnk, Stirling. 


WHITE, BURNS & OO., 

WOOL MEROHANTS, OKINIIERS, AND TANNERS, 

Eatabliahed 1832. BONNIN&TON, EDINBURGH. 


"D ^ pleased to quote prices for all classes of Wool, and 

VT • JJ. UO \J\Jm forward empty sheets or hags immediately on application. 

Butchers and Farmers consigning Skins or Wool can depend on getting highest 
market prices. 

No Commission, use of sheets, or carriage charged, and remittance sent same day as 
goods received. 


Forest Plants. 

L arge stocks of abies DouaLAsn, pioea bitkaeitsis, 

liARIX EUROPiEA, LABIX UBPTOIiEPIS, &c., &c. Ship- 
ments of 120 millions ot Plants annually. Large deliveries to England and 
America promptly, vid Ilambmg, at lowest freight All Plants are growing 
in sandy ground, therefore with excellent roots, and grow everywhere with 
good results. Nurseries 300 acres. Catalogue free on application. 


J. HEINS’ SONS, Halstenbek, near Hamburg (Germany), 




ADVIBTlSINa SHBKT. 
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fiUFFIELD’S "IplEEl” USCASE^DESISTliie SWEDE 
MiD ^TDR" mBRIO TOINIF. 

Most ReliaMo 'Kinds for Wlthstiadii^ "Finger and Toe." 
Hardy, Nutritious, Heavy Croppers. 

Inymliuble on mU huma liable to thia diaeaae. 

Svidence.—** The *Pion^' f»„a tHFtinot Improvethent on any variety 
in its reautlng power,' J. Haydon, Xsq.v Ly;itou, Devon. 

**The * Pioneer' and 'Vietor' tuniip have ^ven the greatest Batwfactlon 
mtna Mraea. Qowu alongside ottier varieties, and under the same oonditions. All these show 
more or less ' Pin^ and Toe.’ Yonrs are free from disease.”— J Smith, Bsq , Corballis, Dublin. 

"I^wn alongside disease^resistl^ ({*) said from another merchant, the resait from your seed 
is vastiy superior.*’— Miss Cobbar, Duni. Bwwickshire. 

"Tour < Victor’ sown alongside another disease-resisting turnip (both kinds having a small 
dressing of lime, and exactly the same artldcials), with the result that your variety has withstood 
‘ Finger and Toe ’ in a most remarkable manner, and are a good crop, the other variety more than 
half diseased, and a very Hgfat oron. I have now no doubt yonrs ash ihe best and only profitable 
kind to grow on badly infested soils.”— P&ffFS D. Turmbvll, Esq., Balt Lothian. 

"Your seeds sent fin: experiment through Professor Greig (Aberdeen University) have tomM 
out v6ry satisfactory a$ compared with other seeds sown in the tost. The Pioneer Fwede was 
sown by the side of fbUrtm other difliprent kinds of f wede, and treated exactly the same. 
The field was very bad with 'Finger and Toe,' as can be imagined fiom the returns:— The 

‘ Pioneer ' produced 17 tcNis 12 cwts per acre, D coining second with 13 tons, two otliers 11 tons, 

one 10 tons, three 9 tons, tin ec 8 tons, two 7 tons, and ‘ Best of All ’ only 6 tons 8 cwt per acrl The 
' Victor ’ and * Achilles ' wete also sown beside five other different kihds of tnrnips. The ‘ Victor ' 
produced 21^ tons, the * Achilles ' 24 tons ^«ere. The highest return from the other kinds was 1 7^ 
tons per acre (Smith’s 'Challenger’), and Uie lowest 6^ tons per acre (Sutton’s ‘Centenary ') This 
test has been carried out with equal fairness to all the diifciont kinds, and 1 must say thatmthougli 
the ‘Finger and Toe’ has been so severe, your seinis haie done remarkably well —From Hugh 
M'Ivek, Esq., Teanmuh, Evanton. 

SITPPLIBD ONLY IN 8 BAUn> BAGS T 7 NDBB THE ABOVE TRADE UARK. 

CROP REPORTS AND PARTICULARS ON APPLICATION. 

TH08. M. DRIFFIELD, Brafferton Seed Farms, YORK. 

EDINBURGH WOOL SALES. 

RUSSELL & RAMSDEN, 

WOOL BBOEEBS, EDINBUBOH, 

Hold Periodic Sales of all sorts of Home-Grown Wools. These Sales are 
held monthly in summer, and about once in six weeks during the remainder 
of the year. 

Bussell & Bahsdbn confine themselves entirely to their business as Wool 
Brokers, so that Growers will find these Sales a good medium for the disposal 
of their Clips. 

When desired, cash advanoea are sent on receipt of conaignmenta. 


W INDMILLS 

(Of Omtvmni99tf StmmO 
Fot* Waten Supply, Di*alnaga9 
Driving Farm Maohlnery. 

JOHN 8. INH-LAR & SON, ANNAN. 


Surveys 
made and 
Estimates 
submitted. 


In the R. A. S. B. Trials of WimI 
Engines, onr Windmills, we vouch, 
performed 40% Higher duty than 
the highest, and 300/ higher than 
the lowest in the Final. 







imii Ottice If honoured with the Pmtronage of hit Meietty thh Xiat^ 


K&ITH & op., 

AoyeRTisiMO Aeenrt, , 

43 GEORGE STREET, EDINBURGH. 

Upeoklty i6 made of Estate and A^ncnltural Advertisements snob ee farmv 
tendon Houses, &c., to Let, Estates for Sale, Aipricultnral Shows, Ac. ; and Messlv 
Esmn A Co. having appointed 

omoiM. MnawAH* ti* j * 

Thm HigHlKiiri and A^nultiat i Pf SHy, * 

Tha Soottlah Batata Baotora' ScMMb* * 

nd Othir AiedsM^IiieiiifaBoe Companies, Law and Estate AMts. F#eto% 
iMrcim to OsAeol Bon^ and other officials, can have every ptaem 

One ftd^^ment is sufficient to send Ibr any nntther « 

4WN;iapm,aad the of faavi&e only one advertiste «Mm| AmM ## 

ember of adverttsine iMoounts, is also a great saving of tune sad tsqealle, 




eeRVANTS* RBQiSTRY DEPARTSteNI 

^mtsiorm wquMa* adnata {Xala md VaaMie •C’ta^ 
tt «ta iavltad to oownlt otur KegMi^r. ^ v i 
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Messrs BLACKWOODS’ 

IMPORTANT PUBLICATIONS 

FOR 

COUNTRY GENTLEMEN, FARMERS, Ac. 


THE FOBESTEB: A Practical Treatise on the Planting 

AND Tending ok Foreign Trees and the (Jkneral Management op Wood- 
lands Seventh Edition in the Press Ilewritten and Enlarged by JOHN 
NJSBET, D CKr , Author of ‘British FoY'eign Tiees.’ 

In the preparation of this new edition ot ‘The Forester ’—whieli has been entirely 
rewritten and brought up to date- l)i Nisbet has espeeially kept m view the require- 
ments now felt toi a practieal te\t-book and eompi ehensive work ol reference on 
Bntibh Forestry, and not merely (oi maiul\) a eoinpiiation Ironi German woiks apply- 
ing to economic conditions and woodlands entirely dillerent from those in the United 
Kingdom. The volumes, as hitherto, will be the standard work on the science, and a 
practical, comprehensive, and complete treatise lor land-owners, land-agents, foresters, 
and all interest(*d in woodl.inds 

STEPHENS’ BOOK OF THE FARM: Detailing the 

Labours ok the Farmer, Farm-Steward, Ploughman, Shepherd, Hkdokr, 
Farm-Labourpir, Field-Wormiu, and (’attle-man Tlhistiated with numerous 
Portiaits ol Aninials and Etigi iviiigs ol liuplemeuls, and Plans of Farm Buildings. 
Fourth Edilioii. Revised, and in great part Rewritten, by JAMES MAC- 
DONALD, F.R.S E , Secretary of the Highland and Agricultural Society of Scot- 
land. Complete in Six Divisional Volumes, hound in cloth, each lOs. 6d. ; or, 
handsomely bound in Three Volumes, with leather back and gilt top, £ 3 , 8b, 

STEPHENS’ CATECHISM OF PRACTICAL AOBI- 

CULTUEK. 22nd Thousand. Jleviscd by JAMES MACDONALD, P.RS.E. 
With numerous Illustrations. Crown 8vo, Is 

MANURES and THE PRINCIPLES OF MANURING. 

By C. M. AIRMAN, D Sc , F.US E, &c., formerly Professor of Chemistry, 
Glasgow Veterinary College, and Examiner in Chemistry, University of Glasgow, 
&c. Second Impression Crown Hto, (is 6d. 

FARMYARD MANURE: Its Nature, Composition, and 

Treatment. By the same. Crown 8vo, l.s Od. 

THE YOUNG ESTATE-MANAGER’S GUIDE. By Rich- 

ARD HENDERSON, Member (by Examination) of the Royal Agricultural Society 
of England, the Highland and Agricultural Society of Scotland, and the Sur- 
veyors’ Institution. With Plans and Diagrams. Crown 8vo, Ss. 

A MANUAL OF AGRICULTURAL BOTANY. From 

the German of Dr A. B. FRANK, I^ofessor in the Royal Agricultural College, 
Berlin. Translated by JOHN W. PATERSON, B.Sc., Pli.D. With over 100 
Illustrations. Crown 8vo, 3 b. 6d. 

A TEXT BOOK OF AGRICULTURAL ZOOLOGY. By 

FRED. V. THEOBALD, M.A. (Cantab.), P.E.S., Foreign Member of the Associa- 
tion of Official Economic Entomologists, U.S.A. Crown 8vo, Ss. 6d., Illustrated. 

JOHNSTON’S ELEMENTS OF AGB^pULTURAL GJ^M- 

ISTEY. From the Edition by SiB CHAKLES A. CAMERON, M D., F.R.C.S.1. 
Revised by Professor AIRMAN. Seventeenth Edition. Crown 8vo, 6e. 6d. 

JOHNSTON’S CATECHISM OF AGRICULTURAL 

CHEMISTRY. From the Edition by SiB CHARLES A. CAMERON, M.D., 
F.B.C.S.I. Revised and Enlarged by Professor AIKMAN. Ninety -fifth 
Thousand. With numerous Illustrations. Crown 8vo, Is. 


WILLIAM BLACKWOOD & SONS, EoiNBUBaH and London. 


ADVEirnSING SHEET. 


ESTABLISHED 1839. 

ENGLISH AND SCOTTISH 

UW LIFE ASSURANCE ASSOCIATION. 

DIRECTOBS IN EDINBURGH 

ANDIIEW IIEATSON BEIjL, Esg , Aii\<»tATL, Chainudii 
(. I BALKOUR-MNNEAR, , W S 1< I.KTCHRR NORTON M ENZIES, Es.. 
rilARLES COOK, Esg WS J A ROBERTSON DURHAM Esg , C A 

I NKAS J O MACKA^, Escj , K C , JAMES STEUART, Es<,. , W S 

LED ROREKT STRATHERN, Es^> , \\ S 

MANAGER AND SECRETARY 
WALTJHt A SMITH, FFA 

JOHN HOOD 

Subscribed Gupiiui • • . • ^IfOOOfOOOm 

(£930,000 UNCALLED.) 

riHlls Association o'llli Kumls ot ovti Two Million Five Hundred 
I Thousand Pounds in Ihuid, s(*(ini*ly h'Vfstetl, iii .idditioi) to tlio a}to\e Suli- 
'^< rdicd o.ipital) inideihiKi s c‘M‘r> louituuate Joim ol Lile Assurance Business 
The Advantages it offers comprise: 

Absolute Security. Moderate Premiums. 

Equitable Participation in Profits 

Liberal and Simple Policy Conditions. 


ORDINARY “WHOLE LIFE” AND “ENDOWMENT” ASSURANCES 

With Compound Bonus every Five Years 

GUARANTEED 5 PER CENT INVESTMENT POLICIES. 

DEFERRED ASSURANCES FOR CHILDREN. 

COMBINED INVESTMENT AND INSURANCE POLICIES. 

Policies World-Wide and Indisputable. 

Claims paid immediately on Proof of Death and Title. 

MEW AND iNGREASED RATES FOR ANNUiTiES, 

LOANS Arranj^ed, in connection with LIFE ASSURANCE, 
on LIFE INTERESTS, REVERSIONS, PERSONAL and 
other approved SECURITIES. 

CHIEF OFFICES 

EDINBURGH : 41 Charlotte Square. LONDON : 12 Waterloo Place. 

GLASGOW BRANCH: 106 WEST GEORGE STREET. 
ANDREW PENN, Secretary. 




